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HEDIS NEMS? ALLS 


‘Wiggin Nickel Alloys’ 
our technical journal, 
contains useful and 
interesting data on the 
applications of Wiggin 
wrought nickel alloys. 
May we send you a 
specimen copy ? 


Our range of technical publications represents only a small part 
of our knowledge and experience of wrought nickel alloys. 
These publications give reliable data on properties, fabrication and uses 
and will be sent without charge to designers and engineers. 
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‘Box’ Flap Gate, Queen Elizabeth Dock, Falmouth. 






‘BOX’ Flap Gates 


All types of Steel Framed Buildings; 


Box-Type one piece Dock Gate at Falmouth. 
Fixed and Opening Bridges; Cranes and 


Having a steel weight of 500 tons this is Mechanical Engineering work; Dock Gates; 
Sliding and Floating Caissons; Compressed 
the largest of its type ever constructed, and Air Locks; Hydraulic Machinery; Pipe 
Lines, Surge Tanks, Sluices and other 
was designed by Sir William Arrol & Co. Ltd. equipment for Hydro-Electric Projects. 


SIR WILLIAM ARROL & CO LTD GLASGOW aN | () 
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Felt washers and felt seals? Felt for 
anti-vibration bases, for buffing 
rollers, cushionings and filters? 
Those are some of the ways you can 
use Bury Felts. They can be die-cut, 
chiselled, punched, machined, and 
even ground. Bury Felts are felts 
made specially for industry; many 
types and textures to meet your 
needs exactly. 

















Send your enquiries to 








BURY FELT MANUFACTURING COMPANY LIMITED 
P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, EC! Phone: CENtral 4448 
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DARTFORD - KENT 


London Office: 10 St. Swithin’s Lane, E.C.4 
Tel.: MANsion House 9811 





Oct. 3, 1958 


=. 4 As 








Oct. 3, 1958 THE ENGINEER 





Manganese Bronze Hingeing Strips... 









just two of the features 
that make Bolton 
Collapsible Shutter 


DYelolamrlielMeliMmelicis 





the world for durability 





For full details of these 
superior quality doors 
write now for our fully 


illustrated catalogue 





& Heavy Sherardising... BOLTON 


Bolton Gate Co. Ltd., Bolton, Lancs. Branches at Belfast, Birmingham, The 124 (64 7 " doms 


Bristol, Dublin, Liverpool, London, Manchester, Newcastile-on-Tyne. 


BOLTON GATE COMPANY LIMITED -: (DEPT. EN277) - BOLTON -: LANCASHIRE 


dmBG277 
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PROFILE CUTTING 
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[ROBERTSON € [ia {HIYA 


29, MURIESTON CRESCENT, EDINBURGH, II sisehere 
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A STATOR FRAME 
FOR A SYNCHRONOUS MOTOR 
WEIGHT APPROX. 6 TONS. 
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MACHINE TOOL 
DESIGNERS 


Solve your 
HYDRAULIC TUBING 


probl ems with 








FLEXIBLE 
NYLAFLOW 
PRESSURE 
TUBING 


NYLAFLOW Pressure Tubing is a tough, flexible 
polyamide tubing with this unique combination of 
performance characteristics : 


High-pressure rating at low cost 

High resistance to flex and vibrational fatigue 
Mechanically strong—resists abrasion and impact 
Corrosion and chemical resistance 


Serves wide temperature range: as low as —100°F., 
up to 150°F. continuously 


Will not embrittle in storage 





Available in two short time burst pressure ratings— 
000 psi (Type T) and 2500 psi (Type H) O.D. sizes 4’, i&’, 
rpmar 


16 


et 





b ] >] 


@ s=~Parts and components selected by machine tool builders must meet the strictest specifications and performance 
requirements. POLYPENCO Nylaflow Pressure Tubing was chosen for the hydraulic wheel dressers and compensator 
units of the grinder shown above for these important reasons : 

High strength (pressurized at 500 psi) with relatively small size and light weight 
@ Retains form—does not sag and foul machine controls @ Ease ofhandling @ 
Savings in installation @_ Use of standard fittings 


Information on characteristics, properties, applications, tubing accessories and _installa- 
tion tools is outlined in new NYLAFLOW Bulletin. Write for your copy today. 


POLYPENCO LIMITED raceme 


68/70 TEWIN ROAD - WELWYN GARDEN CITY - HERTFORDSHIRE 
Tel.: WELWYN GARDEN 5581-2-3 
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The Oriental adage, which 


| Lo) 
~~ states that ‘‘one picture 
\ ~~y ‘replaces ten thousand words,’’ 





A: Manufacturers 
of Austenitic 
Stainless Steel Wire, will find little support in 
the Occidental mind in the 

above case. However, our 

attempts at humorous prose and 

picture have given rise to rumours among 

our many trade friends, that we, in distorting the facts 
(as our spring-making friends will have gathered), are 
attempting to secure further orders for our famous 
AUSTENITIC STAINLESS STEEL WIRE by ‘‘ joke and 
gagger ’’ methods. They hint that, in disguising 
our advertisements as pages from ‘‘Punch,’’ we 
are forcing prospective customers to 

actually read them. To date, we have 

had no complaints regarding our neo- 
subliminal methods. On the contrary, if you 
were to sit down and write out an order now for 
this most accurate and painstakingly made material, 
for the subsequent manufacture into springs (by the 
above illustrated, or any other method), we should 
not be in the least surprised. For you would only be 
following the example of many other users who have 
reacted thus to our lighthearted approach. 





we can cover all your 
requirements to DTD, 
BS, AISI, etc., 
specifications. 
These 
specifications include 
DTD 189, DTD 489. 
DTD 549, DTD 571, 
DTD 734, DTD 2002, 
etc. 
« 
BS 2056, BS 1554, 


BS 1453, W10, W11, 
E20, etc. 


es 
AISI 302, AISI 304, 
AISI 316, AISI 321, 
AISI 347, etc. 


or to your own 


specifications. STAINLESS STEEL Wikre CO. LIMNITES 


AID and ARB 


approved. THE BARRACKS + LANGSETT ROAD «- SHEPFIELS: 6 
Telephone: SHEFFIELD 344241 Telegrams: FINEWYRE SHEFFIELD 


Its alla 
Fabrication! 


From beginning to end... 











PRE-HEATER HOOD 60 FEET 
LONG FOR USE IN THE LATEST 
ORE SINTERING PLANT AT A 
MODERN STEEL MILLS. 











COKE BUNKER FOR 
SINTERING PLANT 
13 FT. DIA. x 20 FT. 


For FABRICATIONS in all HIGH IN ?” & 3+’ 
shapes and sizes consult: MILD STEEL PLATE 


CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 
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VISIT OUR STAND 


es 
> FG 
PUBLIC WORKS 
& MUNICIPAL 
SERVICES 
EXHIBITION 
¢ OLYMPIA 
10-15 NOV. 1958 


STAND NO. 71/98 








30-RB lifting crane with 60’ boom on a building site in London 10-RB § cu. yd. dragline dyke-cleaning in the Fens 


(Photograph by courtesy of Tersons Ltd.) 


Discrimination and Excavation 


Under present economic circumstances, more than ever before, the 
contractor needs to discriminate before he decides to purchase equip- 
ment vital to his needs. 

Consideration of the Ruston-Bucyrus range of excavators, particu- 
larly in the universal group of % to 1 cubic yard capacity, will 
suggest a ready solution to your excavating problems. The four 

, f ‘ 30-RB 1 cu. yd. shovel loading rock ina 
machines in this category : 10-RB j cu. yd., 19-RB § cu. yd., 22-RB roadstone quarry 
?} cu. yd. and the new 30-RB 1 cu. yd. with air control, are ready and 
waiting to be applied to that new contract where their ability to do 
more work quicker and at /ess cost will increase your profit margin. 





Write now for information on the size of machine in which you are interested 


RoR ee 





UCYRUS 


19-RB § cu. yd. dragshovel excavating pipe 
trenches for a water supply 





RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


THE COMPLETE RANGE OF RUSTON-BUCYRUS EXCAVATORS !S FROM i TO 6 CUBIC YARDS CAPACITY 
OES 








THE 





ABCOCK & WILCOX Ltd. are proud to have had 

an important part in the equipment of the new 
Colvilles £20,000,000 coke oven, blast furnace and steel- 
making plant at Ravenscraig, Motherwell, Scotland. 


They share a mutual interest in this great plant, as 
they are themselves considerable users of Colvilles steel 
for the manufacture of high-pressure boiler drums, and 
pressure vessels for the oil and chemical industries. 


At the new Ravenscraig works, four Babcock Bi-drum 
boilers, each with an evaporation of 125,000 Ib. steam/hr. 
M.C.R. at 425 Ib./sq. in. and 820 F., supply high- 
pressure steam for electrical power generation and for 
the operation of turbo-blowers serving the blast furnaces. 
Provision is also made to supply steam for process 
purposes. The main fuel for the boilers is blast-furnace 
gas with a G.C.V. of approximately 98 B.Th.U/cu. ft., 
at a pressure of 10 in. w.g. Oil burners are also provided 
for auxiliary or alternative oil-firing and provision has 
bcen made for possible future stoker-firing to use coke- 
breeze from the works coke-ovens. 


BABCOCK 


STEAM-RAISING PLANT 


Sectional arrangement of one of the 
125,000 Ib. / hr. Babcock Bi-drum 
boilers at the Ravenscraig works. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.I 
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STEAM 
for Steel 


Thecontract placed with Babcock & Wilcox Ltd. by 
The General Electric Company Limited, main con- 
tractors for the electrical power plant, covered also 
the supply of much of the auxiliary plant including 
the oil-firing installation, oil piping, high-pressure 
pipework and valves in the boiler-house — including 
piping to turbo-alternators and_ turbo-blowers — 
Bailey automatic boiler control equipment, oil storage 
and service tanks and steel self-supporting chimneys 
—a good example of the comprehensive service 
offered by Babcock & Wilcox Ltd. to industrial 
steam-users. 
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SMITHS 
netic Particle COUPLING 


which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages : 





Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 Ib ft 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us advise 
you, therefore, how best to use it in your particular field 


CMTTHT, 2-21 some cenosanor ro 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. 














THE ENGINEER 





Top quality may not be quite so rare as 
the four leaf clover, but be sure of obtain- 
ing the best by specifying Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out from steelmaking to finished product 
within the same organisation. 


Twist Drills 


v | S Hq F T Reamers 
BRANDS Milling Cutters 
*. 
ENGINEERS a 
Hand Chisel 
C U T T ! N G saiaaiaiaie and Chisels 
T 0 0 L S$ Files and Rasps 


Hacksaw Blades 
Taps and Dies, etc. 


SAMUEL OSBORN & CO., LIMITED 


SIME GTEELMAKERS STEELFOUNDERS ENGINEERS 100L MANNERS 
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DEMAG 


FAN-TYPE COMPRESSORS 


represent an improved design in the field of mecha- 


nical engineering 


ee 


Their advantages: 
BOX SECTION CONSTRUCTION 
DIRECT DRIVE 
FULL AUTOMATIC CONTROL 
w* HIGH EFFICIENCY 
EASY“ ASSEMBLY 
“LONG SERVICE LIFE 


FOR UNITED KINGDOM REPRESENTED BY: 


THE ROTARYAIR COMPRESSOR CO. LTD. 


119, Victoria Street, London SW 1 
FOR ALL MINING EQUIPMENT AND FOR ALL PNEUMATIC MACHINERY FOR MINES AND HEAVY INDUSTRIES 


a 
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With steadily rising labour costs, every non- 
essential operation along the production line 
assumes increasing significance. One of these 
recurring operations has been the precision 
thread-cutting of screw holes, which, in 
assembly, have (equally precisely) to be registered 
together. 

But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head version is 
designed for use with power-drivers—without 

a scratch of damage to worker or job. The 
tapping screw is demonstrably quicker—cheaper 
—stronger—saler than the conventional 
machine screw. 

Such plain advantages pay such handsome 
dividends. 


in tapping screws 


LINREAD LTD - COX ST : BIRMINGHAM 3 


- TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
TT AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS HIGH 
pre BOLTS, SCREWS AND RIVETS . SEMS : RIVNUTS . CUSTOM DESIGNED COLD FORGED FASTENERS 4 ALEX SCREWPLUGS. 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED DRIVE 


*‘HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WINGAHES ron HAuLine 


HOISTING ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


wo ENG LB rts 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 
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SINGLE STAGE. 100 LB. PER SQ. IN. 
60 LB. PER SQ. IN 


TWO STAGE. 





OTHER TYPES AND SIZES. 
TELEPHONE: IPSWICH 56124 (3 LINES) 
TELEGRAPH : 





AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


1 TO 155 CU. FT. PER MIN. 
1 TO 380 CU. FT. PER MIN. 
100 LB. PER SQ IN. 200 TO 310 CU. FT. PER MIN. 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 


‘*REAVELL, IPSWICH’? OR WRITE TO:— 


REAVELL & CO., LTD. 
* |IPSWICH - ENGLAND 


When 
Production 


needs Punch ... 
--. use top quality 


SWISS TIMERS 




























MODEL 2/1/5 
£6: 17:6 


Greater productivity is a national necessity. MODEL 
Prestons Ltd.—the largest suppliers of Stop- 2/CEC us 
£8:5: 


Watches to British Industry—can help by supplying 

‘* work-study ”’ specialists with Swiss Timers—the 
finest quality jewelled lever Stop-Watches available, 
giving long and accurate service. 


NOTE; None of our Watches is het stock. ALL 
are brand new, guaranteed and “‘ factory-fresh” 


PRESTONS vr. 


INDUSTRY'S LARGEST STOP-WATCH SUPPLIERS 
BOLTON - LANCS - TEL.: 876/7 





ASK ABOUT OUR 


PRESTEX 


PRECISION-TESTED 


TIMERS 


Send for our catalogues and price 
lists for both Swiss and Prestex 
Watches. Send today. 





























Now you can install light presses, machine tools 
and other equipment without bolting—with Linamount. For 
Linamount’s high frictional resistance prevents ‘wandering’, 
grips the installation firmly in place without anchoring. It’s 
ideal for new installations or machine-shop re-arrangements. 

' What’s more, Linamount—with a Linatex centre 
layer that retains all the toughness and resilience of natural 
rubber—reduces vibration and shock to the minimum, pro- 

longs the working life of the machine itself. 


N lee fire: 53 y n“~ J » ny a ie) > 
ie PEN I ee 


4 LOOK-NO BOLTS/ | 


but ‘- held with... x 
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Suitable for high loading up to !20 Ibs./sq. 


WILKINSON RUBBER LINATEX LIMITED, 
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VISIT OUR STAND 


HERE’S HOW IT GRIPS, 
ABSORBS VIBRATION 


High frictional resistance of 
outer layer grips the 
installation to the ground ® 
as firmly as bolt-anchoring. 





S PUBLIC WORKS 
& MUNICIPAL 
SERVICES 
EXHIBITION 
OLYMPIA 
‘Linatex’ centre layer g f0-15 HOV. 1958 
absorbs shock and 
vibration, gives smoother 


running, longer machine life. 
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A 60kw. Oil Heater Designed by Heatrae to meet a specific requirement : 
working pressure 50 p.s.i. fitted with a float switch so that should the oil level 
fall below safety limits, the electricity supply is cut off. 
Removable core type heat units can be replaced, if necessary, without 
interruption of service. 
This type of heater is made in a wide range of sizes and pressures, Remember 
suitable for water, oil, Dowtherm, etc. a ale, 
\Y "ID 
A wide range of oi! heaters is also available, where steam and/or high- 3 i 
pressure hot water is used as the heating medium. ye : 
Send us your enquiries. 
Established in 1920 
HEATRAE LIMITED - NORWICH + ENGLAND 
Telephone: NORWICH 25131 (Private Exchange) Telegrams: HEATRAE : NORWICH 
Manufacturers of Electric Water Heaters Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus. Food Trolleys, 
Warming Places, Air Heaters and Steam Heated Oi! Heaters. 

GPE IEICE PERE IES ut IIE FR ENESF! eat at ve 96 HE NASA: ABABA Ab At Ad a. AOA ICIS IE IE IE IE IE IE IE 90 DE-DE VE DE IE 98 90 91 RIE PEPE IEE ILIEIEPE IE PE IE POPE I: 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


or 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER 5 


Telephone: TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic '’ Manchester $ 


eae’ a’ 


6 
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as smooth as ay— 
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Gloucester Casting 
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The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 
they leave the “knock out’ bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings 
for the automobile, railway, electrical and farming industries. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 


A typical Gloucester Malleable spectfication. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 











Elongation wie 18% Elongation és 5% 
Yield Point x. $2 t0ns Yield Point .. 24 tons 
Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 








Spring mounting bracket in 
Malleable Iron Weigh: 8} ibs 





Vehicle pinion housing in 
Malleable Iron. Weight 28 Ibs. 


GLOUCESTER 
heowersrtn | 
— capone etapa 4 Gloucester Foundry Lid., Emlyn Works, Gloucester 


= ab phone : Gloucester 23041 grams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.} 

































= GOOD CASTINGS 


me 4 


DEUTSCHE EDELSTAHLWERKE 


AKTIENGESELLSCHAFT 
KREFELD 9ERMANY 








MARATHON 


FINE STEELS 
A.1.D. approved HIGH SPEED STEEL 


TOOL STEEL 
STAINLESS STEEL 
HEAT RESISTANT STEEL 
ALLOY STEEL 
FINE STEEL CASTINGS 
WELDING ELECTRODES 
MAGNETS AND MAGNET SYSTEMS 


HARD METAL TITANIT 


AGENTS FOR GREAT BRITAIN 


MARATHON FINE STEELS LTD 
ABBEY HOUSE 2-8 VICTORIA STREET 


LONDON, 5S. W.) 


CABLES. MARAFINE SOWEST LONDON 


TELEPHONE. ABBEY 1150 
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GONVEYOR-ELEVATOA G° 


LOWER BRIDGE WORKS 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 











Telephone: No. 2779 
Telegrams: ‘‘ Conveyor.” Accrington 

















THE WORLD’S GREATEST BOOKSHOP) 


i * FOR BOOKS 4 4 


FAMED CENTRE FOR 
Technical Books 


e That’s what I call quick service —I 


telephoned Foyles at 10 a.m. and the book | - uae 
although it was out-of-print) reached me by it HEAT & WEAR RESISTING UPTO 10 TONS 
the next morning’s post. © | abso ioe SPHEROIDAL GRAPHITE /RON & STEEL 


—A Customer’s Letter 
Quick, efficient postal service he A Cc cad i | i al G 







i 


N bi 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 



























- Cc LOND N, W.C. 
| sO aad sesetste) kt Qrmesteteam Seer) R. GOODWIN & SONS (ENGINEERS) LTD. 
| ___ Two minutes from Tottenham Court Koad Station ___|] | lvY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT hone: Stoke-on-Trent 23612 


























Light weight, durability and an attractive 
appearance are three of the reasons why 


aluminium and aluminium alloy wire are 


\ Z 
so widely used by many industries today Dal 


AWCO’s policy of careful laboratory contro] and inspection at all 
stages of manufacture ensures that the wire reaches the customer in 


the best possible condition for the work it has to do. 


AWCO make dependable aluminium and aluminium alloy wire. 


en rene & nag CO. LTD 


Br n's Largest Ma actu uminium Wire & Cond 

Head Office orks: PORT TENNANT. SWANSEA, GLAMORGAN 

Sales Office: 2 ST. JAMES’S SQUARE, LONDON, S.W.1_ Telephone: TRAfalgar 6441 
and at 13 COLMORE ROW, BIRMINGHAM, 3 Telephone: Centrai 2407 





AP os 
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book about Holroyd worm speed 


rs and you will aiways | 








THE ENGINEER 














Holroyd HU 


Single reduction underdriven with horizontal input 
and output shafts. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd HO 


Single reduction overdriven with horizontal input 
and output shafts. Centre distances 3, 4, 5, 6, 7, 8, 
9, 1\O and 12 inches. 





Holroyd HV 


Single reduction with vertical output shafts and 
horizontal input. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd Verso 


2} inch centre distance. Suitable for underdriven, 
overdriven or side mounting. 











Holroyd F 





Made in three sizes—I}, 12 and 25 inch centre 
distance, and suitable for a variety of mounting 
positions. 





ver ae e IStar | F 
»/ r tf r 
regu é V 
mh lote otrile f +h a,b 5 
ompiete details o ew ¢ 
— } +" wiicl efarer 
range by you for quick ref ; 


All the above are available with any of the following ratios:—5, 74, 10, 15, 
20, 25, 30, 40, 50, 60 and 70 to I. 
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All these 
can be 
delivered 
from stock 


90 YEARS OF GEARS john HOLROYD & CO. LTD., MILNROW, LANCASHIRE 


CRCIQI 


@ 
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structure. 


Mac IDLERS FOR ALL BELT CONVEYORS SS 


m |4 to 60 in. wide a! 
dlers, steer'ng 
keep their ability to spin 
essly the feyele entrusted to them. 


1d for any make of 
idlers, disc return idlers. 


For belts fro 
at a touch, 


Also cushion ! 


Under any conditions, M&C idlers 
and carry faultl 


Brid 
Olive aSgow S.E. 
Grove Road Sheffie| 
1é d 2 


36 Victor) 
'ClOria Street Lond 
on Ss W 
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LINDEMANN 





























a 
} Oil-Hydraulic Folding Presses in all- 
steel construction with parallel Control 
for pressure forces from 315 tons 
onward up to largest dimensions re- 
quired driven by infinitely variable 
heavy-duty pressure pumps. 
Sole Agents in the British Isles 
MOFFAT & BELL LTD. 
170 PICCADILLY, LONDON, wW.! 
Telephone : Hyde Park 9551 
466 ROYAL EXCHANGE, MANCHESTER 2 
Telephone : Deansgate 5131 
Did you know that each one of our automatic 
control valves has a personality of its own? 
Take ‘Safety Cut-out’, for instance. 
Now, he’s a careful type who shuts up like a clam 
whenever his electrical circuit is disturbed 
and flatly refuses to allow either liquids 
or gases to pass. Or there’s ‘Balanced 3-way’ 
This fellow is a leader and controls 
other chaps doing all the hard work —Pneumati 
and Hydraulic cylinders for example. 
We have over 100 different ‘types’ of valves 
for every kind of automatic or remote 
control system involving water, steam, coal gas 
oil, air and many other industrial 
liquids and gases. They don’t use glands, 
; ; MAGNETIC VALVES ARE USED EXTENSIVELY IN 
stuffing-boxes or driving shafts and, 
what’s more, they have a reputation for AIR CONDITIONING LAUNDRY PLANI 
hard work, long life and the utmost reliability AUTOMATIC STOKERS MACHINE TOOLS 
‘ Full technical details of this family BOILERS OIL BURNERS 
of automatic control valves are contained in CENTRAL HEATING REFRIGERATION 
our new brochure No. 35, CRUCIBLE BAKING OVENS NUCLEAR POWER PLANT j) 
Why not write NOW for your copy? YYEING ‘ ING PLAN 
: ) p DYEING STERILIZ PLANT Well over 100 of them, 
GAS GENERATING PLANT STEAM TURBINES in fact. A ‘type’ to 
HYDRAULIC & PNEUMATIC TINNING BATHS suit every requirement. 
CYLINDER MECHANISMS VACUUM PUMPS 
HOT WATER SERVICES VENTILATION 








The Magnetic Valve Company Ltd 28 ST. JAMES’S PLACE, LONDON SW.1. TELEPHONE HYDE PARK 7588 


Mv2 
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STEAM 
TURBINES 


The range of Mirrlees Steam Turbines includes units of both 
radial and axial flow types for powers up to 300 b.h.p. and 
800 b.h.p. respectively, providing at reasonable cost, power for 
driving Pumps, Fans, Blowers, Compressors, etc. 

Steam Turbines are also very suitable for use as standby units ; 
they can be equipped with controls to bring them into operation 
automatically in the event of a failure of electrically driven units. 


THE 


MIRRLEES WATSON 
nn 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 














A robust grab for heavy work 
Westwoods famous single chain 
Ring discharge, Whole Tine 
model, ideal for heavy excavating. 





Double rope grab for operation 
by double drum cranes. 2 line 
mobile cranes, excavators, etc 
Various types and weights to 
meet individual requirements can 
be supplied 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies 
British Railways (British Transport Commission), etc..etc Bridge and Construc- 
tional Engineers, Manufacturers of Pressed Stee\ Troughing and Sheet Metal 
Equipment. Steel Stock Holders 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 


WEST WOODs ff 














spuRS | 4 tine Cut G ; | WORMS 








BEVELS RACKS 
WORM SCREWS 
WHEELS SILENT 
HELICALS GEARS 
CHAIN yo 
GEARS 
plete All materials 
a standard 
Supply pitches to 
Cutting only -—¥ 7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 


aticvons : 


EStABLISHE® 1906 


Telegrams: “ Gears.”’ 











10 TON 
ROLLER TURNTABLE 





-Geo. ROBSON & co. (CONVEYORS) LTD. 
HODGSON STREET - SHEF ee 
C20 © PHONE. SHEFFIELD. 27463 ce: ~ 
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BLIQUEFLIED PETROLEUM 


; Gas PL 














‘PROPANE: 


NO SMOKING wirws 20 


NO VEHICLES wan 20? 





The Holmes L.P. Gas Plant illustrated above 

supplies propane vapour to furnaces (installed by 
our Associate Company British Furnaces Ltd) 

used for carburising vehicle parts at the Luton Works 
of Messrs. Vauxhall Motors Ltd. 

Consistent quality of sulphur free gas 


facilitates the rigid control necessary for this process. 


MANUFACTURED GAS ENRICHMENT 
BUTANE/AIR FOR TOWNS GAS SUPPLY 
PRODUCTION OF CONTROLLED 
ATMOSPHERES 
SPACE HEATING -: GAS CARBURISING 
PEAK LOAD PLANT -: STAND-BY PLANT 





Bottogas Ltd., controlled by Shell- 


ag e Cc e ot oO L | EE Sy & Cc oO s L T £3 Mex & B.P. Ltd., are suppliers of 


Liquefied Petroleum Gases. Com- 


Gas Cleaning Division mercial butane and propane are 


gases of high purity, consistent 
quality, low sulphur content and 


TURNBRIDGE, HUDDERSFIELD, LONDON: BIRMINGHAM high calorific value. Bulk deliv- 


eries can be made by Bottogas Ltd 


Woodall-Duckham (Australasia) Pty. Ltd., to all parts of @reat Britain with 
Technical Aséociates their large fleet of tankers. 


340 Spencer Street, Melbourne C.1 
LLARLALAOLOTEDDLE LALDODLIELL DE LED 














€9390—1 
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Appointed Stockists of NYLOC, FIBRE & PINNACLE 
self-locking nuts—the modern method of safe assembly 


& ELECTRICAI 
Road, 


THE ALDER HARDWARI 
CO. LTD., 199 New King’s 
LONDON, S.W.6 

Telephone: Renown 6421. P.BLX. 


LEWIS HUNTER & CO., 25 Laurence Pountney 


Lane, Cannon Street, LONDON, E.C.4 
Telephone: MINcing Lane 8805 and 9082 


H.S.S. LTD., 25 Church Road, TEDDINGTON, 


Middlesex. 
Telephone: Molesey 4441-5, 


H.S.S. LTD., Cox Lane, CHESSINGTON, Surrey. 
Telephone: Lower Hook 1005-9 


F. MILLER & CO. (LONDON) LTD., Rectory 
Road, Acton, LONDON, W.3 
Telephone: Acorn 5201. P.B.X 


F. MILLER & CO. (LONDON) LTD., Cambridge 
Avenue, SLOUGH, Bucks 
Telephone: Slough 25511 (10 lines). 


TELCO LTD., 3 Newman Street, LONDON, W.1. 


Telephone: MUSeum 5701 (4 lines) 


RANDALLS LTD., 20-22 St. Mary 


BEDFORD. 
Telephone: Bedford 67488. 


A MEMBER 


Fulham, 


Street, 






me 


4 
5 
6 
7 
8 


OF 


W. H. & G. WALKER & CO., 11 Edward Street, 
Parade, BIRMINGHAM I. 
Telephone: CENtral 0575. 


G. F. BRIDGES LTD., 63 Snow Hill, BIRMING- 


HAM 4. 
Telephone: CENtral 3911 (5 lines). 


THE NEEDHAM ENGINEERING CO. LTD., 
P.O. Box No. 23, Townhead Street, SHEFFIELD 1. 
Telephone: Sheffield 27161 (10 lines). 


THE HULL FACTORING CO. LTD., 227-229 
Anlaby Road, HULL, East Yorkshire. 
Telephone: 36725 (3 lines). 


MACNAYS LTD., G.P.O. Box 14, MIDDLES- 


BROUGH, Yorks. 
Telephone: Middlesbrough 45111 (7 lines). 


D. F. WISHART & CO. LTD., P.O. Box No. 74, 
18 Picardy Place, EDINBURGH, 1. 
Telephone: Waverley 1444 (5 lines). 


LAND, SPFIGHT & CO. LTD., 2 Fitzroy Place, 
Sauchiehall Street, GLASGOW, C.3. 
Telephone: Central 1082-3. 


Merchant enquiries to nearest Stockist please ! 


10 
11 
12 
13 
id 
15 





KENNEDY & MORRISON LTD., 12 Library 
Street, BELFAST. 


Telephone: Belfast 30231 (5 lines). 


SMITH, NICHOLSON & WEST LTD., P.O. Box 
No. 10, Gaol Lane, HALIFAX. 
Telephone: Halifax 5757 (6 lines). 


J. A. CHALLINER & CO. LTD., 77-83 Downing 
Street, MANCHESTER 1. 
Telephone: ARDwick 3221-2-3. 


J. R. SMITH & SONS (STRUCTURAL) LTD., 
Hamworthy, POOLE, Dorset. 
Telephone: Poole 1300 (7 lines). 


JOHN HALL (TOOLS) LTD., 23 Churchill Way, 
CARDIFF and all branches. 
Telephone: Cardiff 22242 (7 lines). 


WOODBERRY, CHILLCOTT & CO. LTD, 
122 Victoria Street, BRISTOL 1. G.P.O. Box 236. 
Telephone: Bristol 26524 (6 lines). 


TOM WALLACE (LIVERPOOL) LTD., Hope 
Street, LIVERPOOL 1. 

Telephone: Liverpool Royal 6401 (5 lines). 

TOM WALLACE (LIVERPOOL) LTD., 52 


Cleveland Street, BIRKENHEAD. 
Telephone: Birkenhead 3434. 


SIMMONDS AEROCESSORIES LIMITED TREFOREST, PONTYPRIDD, GLAMORGAN 


Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, Naarden, Milan and New York 


THE 


FIRTH CLEVELAND GROUP 


CRC37N 





THE 


















W. E. Sykes Ltd.—specialists for more 
than 30 years in the design and 
manufacture of machines and tools 
for gear production— invite a closer 
look at the model VIOA gear shaper. 
External and internal spur gears, 
helicals, sprockets, serrations, racks, 
ratchets and many intricate profiles 
can be produced by this versatile 
machine. The precision model 
VIOA will generate with extreme 
accuracy gears up to 8 inches 
in diameter and from 

12 to 64 D.P. Tooth to 
tooth and total composite 
errors are guaranteed 

to be within the Admiralty 
Class | specification 

* Precision Gearing for 
Control Systems °. 

Fullest details and 
descriptive literature 

are freely available, 

together with the 

experience of the Sykes 
Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 

W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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In search of 
THE RIGHT SOLUTION 





OR the efficient cleaning and degreasng of 


every known metal and alloy there 1s an 
spect fc 
complicated by unusual conditions—the answer can 
be found by the “S.A.C.” technicians 
“ALC 


of finding the right solution for your metal cleaning 


eae | iss kor treatment in circumstances 
Consultation 
with is the shortest. most economical way 
problems. We hare the equipment of today— 


the experience of many years 


PRO 
oe Ye, 
ae YY 





Ay “hop 
prod UCTS 


SUNBEAM 
ANTI-CORROSIVES 
8 iy by 


WORKS * CENTRAL AVENUE 
SURREY 


CENTRAL 
WEST MOLESEY - 


Telepbone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE « ALOCLENE * FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 





| 


soma _ re 








26 THE ENGINEER Oct. 3, 1958 


scene. MTAGARA 


VIBRATORY SCREENS 











— 







A Niagara 
Slurry Screen 


~ 
Sees or te 
For the efficient handling of slurry in Coal Preparation 


B, 
i re 
Plants. Our experts are quite ready to be constructive 


trust a century of experience upon any problems of installation or adaptation. 

















\ / of weaving wire cloth Consult 
PT eC) a ee | NIAGARA SCREENS (Gt. Britain) Ltd. 
J SPRINGFIELD WIRE WORKS, GLASGOW, S.E. Straysfield Road, Clay Hill, Enfield, Middx. 


Telephone: Enfield 6622 (4 lines) 











Introducing the ERMETO — NH Type 103 Gate Valve with 

the bolted bonnet now available from stock. This latest type 
augments the existing range of Gate Valves suitable for a wide 
variety of fluids and gases at pressures up to 2,000 lbs. p.s.i. 


Details of all Ermeto Valves and Couplings will be sent on request 


ERMETD VALVES & COUPLINGS 


British Ermeto Corporation Ltd - Beacon Works - Hargrave Road - Maidenhead - Berks Telephone: Maidenhead 5100 (10 lines) 
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NO MAINTENANCE — 





Photograph by courtesy of Dorman Long (Chemicals) Ltd 


[hese Travelling-Grate Stokers made by Babcock & Wilcox supply annually 
22,000 tons of coal to boilers which in turn supply the entire steam 
requirements of the large heavy-chemical works of Dorman Long. 
MORGANITE CARBON BEARINGS situated in the hot zone have to 


withstand severe treatment. 


MORGANITE CARBON BEARINGS are the answer to this problem—they 
will answer yours today. Please write or ‘phone for leaflet SD.63 or ask for one 


of our Technical Advisers to call. 


MORGANITE CARBON BEARINGS withstand high temperatures, will run 
in liquids; resist chemical atmospheres and corrosive conditions; need no 
lubrication; are useful for inacccessible positions; are non-contaminating and 


eliminate maintenance. 











MO) te7NiaEa BEARINGS 


THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON. S.W.11. 


CéSa 


Telephone: BATtersea 8822 








28 THE ENGINEER 


EAL 


Oct. 3, 1958 












































For over a quarter of a century Leyland have concentrated 
their efforts on perfecting the diesel engine. Today, they can 
claim with confidence that no other engine of this type em- 
bodies so much experience, skill and craftmanship in both 
design and construction. 

All Leyland engines from 80 h.p. to 230 h.p. are precision 
built to the highest possible standards. They incorporate the 
latest metallurgical processes, the most advanced technical 
refinements plus a lifetime’s experience of diesel motive power 
as applied to all transport and industrial requirements. 

The long life of the Leyland engine is proverbial, but when 
eventually spares and servicing ave required, these facilities are 


always available — any place, any time and at the right price. 


Jevian 











The greatest 
moving force 
in industry 





GROUP 





ENGINES 


Manufacturers throughout the world use Leyland Engines for :— 





e TRUCKS & BUSES @ MARINE ENGINES @ CONTRACTOR'S PLANT @ OILFIELD EQUIPMENT 


@ BALLAST TAMPERS 


@ MECHANICAL HANDLING 


e POWER GRADERS 
© PUMPS 


@ CRUSHING & 


@ DIESEL TRAIN 
. : SCREENING PLANT 


© COMPRESSOR PLANT 


© CRANES 
© SCRAPERS e EXCAVATORS 
e TRACTORS e DUMPERS 


FROM 8O0hp.to 230hp. 


@ GENERATING SETS 
e@ LOGGING WINCHES 


e AIRCRAFT GROUND 
SERVICING & 
TESTING PLANT 





LEYLAND MOTORS LIMITED 


LEYLAND 


LANCS 





Get. 3: 


1958 


THE 


New 


HIGH PRESSURE 


HOSES 


Following the success of their hoses, Lockheed- 
Avery announce a new range, available with 
single and double wire braid, with a number of 
important features. 

These hoses are backed by more than 20 years 
of experience in a wide range of industrial and 
aircraft hose applications, often in conjunction 
with other equipment made by the AP group. 


FOUR DIFFERENT LININGS 


ENGINEER 







The hoses are suitable for pressures ranging 
from 300-Ibs. per sq. in. for 2” bore hose to 
4050-Ibs. per sq. in. for 4” bore hose. 
End-fittings are of steel, with hexagonal sleeves 
which expedite fitting, and are re-usable. 
When desired, swaged-on end-fittings can be 
supplied for hoses up to #” bore. 

90° elbows and 45° bends are available. 


FEATURES 


These new hoses types 77-99 have the advantage that they 


can be supplied with any one of these four linings: 
NITRILE NATURAL RUBBER BUTYL 


can be supplied. 


LLL 


ULALLUVIVUUUAAAYUOLTENANAUL 


ees 


Regd. Trade Mark: Lockheed 


AUTOMOTIVE PRODUCTS COMPANY LTD., SHAW ROAD, 


NEOPRENE 


A list of compounds, with the lining recommended, can be supplied on 
request. The longest length of hose obtainable remains at approximately 
30 ft. for hoses of 3” bore and over, and approximately 15 ft. for hoses 
of }” and }” bore. Within these limits any desired length of hose assembly 


qu 
Ann 


Re-usable steel end fittings 
for strength and convenience 


Hexagon sleeves for ease 
of assembly 


Cadmium plated for corrosion 
resistance 


Choice of four linings 
Elbows and bends available 


Wire braiding gives great 
safety. 


VALUDUDUANUIAGUUOOO OAHU LEAH 


SPEKE, LIVERPOOL, 24. 
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STANDARD FITTINGS 














The greatest 
moving force 
in industry 





FROM SOhp.to 230 hp. 
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THREE STANDARD FITTINGS 











CUMMINS DIESELS 
Built in Britain 


Convert to 
CUMMINS 
Profitable Power 





Now you can re-equip your plant with 
CUMMINS world-famous TURBODIESEL* engines and 


obtain more power more performance and more profit 


CUMMINS diesel engines are built tn 
Great Britain in sizes from 150-335 b.h.p. Complete nation- 
wide servicing facilities are available to ensure maximum 
earning capacity from British or American-built CUMMINS 
diesel engines 
CUMMINS TURBOCHARGING boosts) horsepower without 
increasing engine capacity. 


CUMMINS PT* fuel system is simpler and more efficient than any 
other diesel or petrol fuel system. 


CUMMINS | gives you the BIG plus MORE PROFIT 


CUMMINS DIESEL 
SALES & SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W.1 
Telephone: MAY fair 9090 


SPARES AND SERVICE 
HUNSBURY WORKS, NORTHAMPTON 
Telephone > Northampton 5262 


* Trade Marks of Cummins Engine Company, Inc 
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Guides are made of Ferobestos 


A glance at these unique 


advantages shows why more and mort 


engineers are specifying Ferobe 


great physical strength 

high strength to weight ratio 
high temperature resistance 
low moisture absorption 
good chemical resistance 

high wear resistance 

good electrical resistance 
high dimensional stability 
low coefficient of friction 


Ferobestos can be supplied from 
stock in sheets, rods and tubes 


Special mouldings, where quantity) 


justifies the cost, can be made t 
order. Write for fully deta 
and illustrated leaflets 





The versatility of Ferobestos, an 
isbestos-reinforced plastic material, 
opens up an extremely wide range 
of engineering applications 

As well as guices these include 
Bushes 

Coupling Discs 

Bearings 

Gears and Rollers 

Piston Rings 

Wearing Slippers 

Mounting Pads 

Compressor Blades 

Thrust Washers 

Ferobestos is available in a number 
f special grades including silicone 


mpregnated for greater heat resistance 
ind graphite impregnated for more 


efficient lubrication 


J. W. ROBERTS LTD 


Chorley New Road, Horwich, BOLTON 


Telephone : Horwich 840 


Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member o 


the Turner & Newall Organisation 
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Coles new range of Diesel-Electric 
Cranes give even greater emphasis 
to a statement we have proudly 
made and justified for over 


80 years of continuous progress 


SEND TODAY FOR DETAILS OF 
THIS CENTURY’S GREATEST TIME AND MONEY 
SAVING ADVANCE IN CRANE DESIGN. 


THE NAME THAT CARRIES WEIGHT 









DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 





315 
Designed, manufactured and marketed by: 


STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. /e/: 56281 (10 lines) Grams: Steel. Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2. 
London: 143 Sloane St., S.W.1. Manchester: 153 Oxford Rd., 13. Newcastle: Worswick Chambers, Worswick St., 1, 
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“CHIPBREAKER” 
‘ DRILL 





Drilling mild steel components with a 
SPEEDICUT “CHIPBREAKER” DRILL 
our customer drills 17,000 :° dia. holes 
between regrindings. The finish of the 
holes is excellent and the long life 
between regrinds enables the maximum 
advantage to be taken of modern 
machine tools. 


Take advantage of the latest techniques in toolmaking — ; 
SPECIFY SPEEDICUT. 


SRA SPEEDICUT WORKS: CARLISLE STREET EAST: SHEFFIELD 
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** 70,000 HOURS — NO REPAIRS” 


“The engine has been running a Mortar Mill 






40 hours a week for fiwe years; during that time 

there were never any repairs done, 

in fact the head was never off.” 

John McMillan & Son, Whitehouse, N. Ireland. 











YEARS OF KNOW-HOW: The diesel engines are manu- “AMAZED AT THEIR RELIABILITY” 

fac tured with the same precision as the world-famous Armstrong “IT have six of the 6-11 h.p. Armstrong Siddeley Air-Cooled 
Siddeley aero engines. engines; I must say I am more than satisfied with the engines and 
MATERIAL-CHECKED : Armstrong Siddeley experts amazed at their reliability taking into account the very dusty air, 
regularly visit suppliers of materials and components to check sandstorms, and a temperature of around 129° F.” 

on their quality controls. K. R. Gregory, Qatar, Persian Gulf. 


PRODUCTION CHECKED : As well as the standard bench 


test, which every engine undergoes, far more extensive tests are re 
regularly made on engines taken at random from the production DONE A WONDERFUL JOB 


lines and all A S M diesels are approved by Lloyds and the ‘** The Armstrong Siddeley Air-Cooled engine has done a wonderful 
Dutch Bureau Veritas. job; one set of rings and two valve grinds, and still uses no oil 


THERE IS NO MORE RELIABLE DIESEL ENGINE. between changes.’ 


Three models: 6-11 h.p., 14-22 h.p., 20-33 h.p. VW’. Altman, Victoria, Australia. 


Write now for brochures. 


ARMSTRONG SIDDELEY Air Cooled Diesels 


ARMSTRONG SIDDELEY COVENTRY AND BROCKWORTH + ENGLAND 


oO! HAWKER SIDDELEY ONE OF THE WORLD’S INDUSTRIAL LEADERS 
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BRITISH SPRINGS 





EXPERIMENTAL AND 






















WILLIAM 
FINUCANE | | DEVELOPMENT WORK 
(Springs and PROTOTYPES 
Pressings) 
. : ' ; LTD Design, Manufacture and Test 
Capacity for case-hardening is now available in . Special Purpose Machines 
the most modern heat treatment plant in London ALD. ARB Precision Engineering from Small 


Scientific Instruments to Machines 
and Apparatus of Several Tons 





Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, N.I 
Tel: CAN 4244/5/6 


CASTORS 
Make Light of Weight 


ELGAR 3757/89 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 


Gas or pack carburising with full metallurgical 
control over all operations 























Gleason quenching press equipment for pieces 
up to 36” dia. plus wide experience in the 
control of distortion 


7000 Types and Sizes. 
Wheels 2” to 46” diameter. 
Loads up to 30 Tons Each. 


Flame-hardening of gears up to 10 ft. dia. with 
latest electronically controlled equipment 


x 
* 
x 


E.N.V. ENGINEERING COMPANY LIMITED 


ROAD, 





Ask for LIST No. 83. 


ENGINEERS, PATENTEES & SOLE MANUFACTURERS 70/80, STOUR STREET, 


PN Gh Ce)-) med tc) ltlagie) pm Bee I RMINGHAM 18. 


ESTABLISHED 1919 "Phone: EDGbaston !|143 (3 lines) 


HYTHE WILLESDEN, N.W.10 





Telephone: LADbroke 3622:3-4:-5°6 











MACHINE CUT 
GEARS 


We guarantee the teeth of all wheels cut 
by us to be correct, and all work is examined 
and checked before being despatched. Each 
gear wheel of a pair is run in correct 
relative position to the other in a special 
gear-testing machine. No perceptible back- 
lash is allowed in our gearing, and thus we 


can ensure very silent running. 


Our booklet ‘“‘MACHINE CUT GEARS” 
contains much information of interest and use 


to engineers. A copy will be sent on request. 





SPIRAL WHEELS 
FIBRE PINIONS 


WORM GEARING 
RACKS . 


SPUR WHEELS -:- 
BEVEL WHEELS . 


The Abbot Engineering Co. Ltd. 


22 SMITHHILLS PAISLEY 


Telephone : PAISLEY 4272 Telegrams : ‘‘ ABBOT, PAISLEY’ 
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YARROW 





SHIPBUILDERS 


ENGINEERS 


BOILERMAKERS 





H.M.N.S. ‘VALIANT’ twin screw tunnel vessel for the use of 
His Excellency the Governor of Nigeria. 


For ninety years Yarrow and Company Ltd. have specialised in 
the design and construction of naval ships and shallow draft vessels 
of all kinds. H.M.N.S. ‘Valiant’, is a recent example. 


A Yarrow Research Department is engaged in the design and de- 
velopment of high power propulsion machinery. Nuclear activities 
are playing an increasing part in the work of this department. 





The Governor's Lounge The Veranda Cafe 


YARROW AND COMPANY LIMITED 


SCOTSTOUN :- GLASGOW W4 














SUNROD 


VERTICAL 
PACKAGED 
BOILERS 

RAISE STEAM 





LOWER COSTS 


@ Space Saving 
Fully Automatic on Heaviest Grades of 
Fuel Oils 


Guaranteed Efficiency in Excess of 80° 


105 p.s.i. (from and at 212°F.) 


Other Products Include 


Hot Water Boilers 
(50,000 to 4 million B.t.u.s/hr.) 


Waste Heat Recovery Units 
Fuel Oil Heaters 

Economisers 

Domestic Boiler/Burner Units 


* 
a 
@ Ranges from 250 p.p.h. to 6,600 p.p.h. at 
® 


SUNROD LIMITED 


HEAT EXCHANGE ENGINEERS 
CRAY AVENUE - ST. MARY CRAY - KENT 














Telephone: Orpington 20205 
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‘Steels’ 
Fabricated 
Pipework 





Fire bending process on rge bo teel pipe. 








nie a 


Bonn’s Bending Mach 


e for Kuwait Oilfi ld 
our bay 
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fabricats d and painted tundish an Ad wnifold i ith 35-1} } ! 
/ { @ put at d mani { Pipework fo hot water supply in large retail store. 


{ 2]-1 flunge d bran he Ss 









“Steels” have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed “Steels” fabrication in industry throughout the world. 


Fabricated to British and American standards. 


re ‘e/a fats . 


ot Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

% Cast Iron. 3 Copper and Copper Alloys. 

* Aluminium and Aluminium Alloys. > Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


STEELS ENGINEERING INSTALLATIONS LTD. TTEEL 


of Sunderland and their Associates assocurey/ \ mous 
ARCHIBALD LOW & SONS LTD., of Glasgow 


HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London S.W.1. Tel: Sloane 6178 
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THIS MACHINERY —part of a Rotting mitt- 
was produced by Sheepbridge Equipment 
Limited to the order of Davy and United 
Engineering Company Limited of Sheffield 
















We build special-purpose machinery 

and fixtures to customers’ 
specifications. Our production 
facilities—a combination of modern 

well-equipped shops and a highly 

' trained staff of craftsmen 

\ and technicians—enable us to 


produce high precision work to 
Bs» i any dimensions. 


Sheepbridge Equipment Limited 
» Chesterfield - England 


One of the Sheepbridge 
Engineering Group) 
Telephone: Chesterfield 5471 


Telegrams: Sheepbridge 
Chesterfield 


Photo by permission of Davy and United Engineering Co. Ltd 












ABOVE 


A CcuUT THE 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 


PRATT BROTHERS (STOURBRIDGE) LTD 


Yi ic. Sb tonal: lt aa ci talc Si led kT Se 


ENVILLE ST. STOURBRIDGE 





Telephone: 4211 
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tough 
Job... 
tough 

forgings! 











MITRE | 
Drop 
Forgings 






SEND 


for a copy 
of this illus- 


trated folder. 





A.J. VAUGHAN&CO. 
(MITRE WORKS)LTD. 


WILLENHALL, Staffs. phone: 486-7 
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WHO SAID 
REPETITION GREY 
IRON CASTINGS? 


1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
Swiftly, Economically 


@ Good Machining Properties @ High 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSNLSY FOIIIRSS 





can answer it 


Dimensional Accuracy 


CRADLEY, 
66901 


BANNER’S 
CRADLEY 


FOUNDRIES LTD 
STAFFS. PHONE: 


HENLEY 
HEATH, 


All enquiries to 
CRADLEY 





PALLETS EIGHT 


. OR EIGHTEEN - OR EIGHTY 


We are producing new designs nearly every day—many of them 
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To help you choose 
Protex and Protal 


filter glasses 


The g lasses made to British 
standard specification 679 
ELEC TRE. ARC WELDING GLASSES 


oe 


a 7 
x (Reged TW 


ASSES COMPLY WITH THE REGIMEN ENTS > COMPLY WoPe ves ange 


PROTAL & PROTEX (REGD.) GLASSES 
with and without flux 


TOP: PROTEX (REGD.) ELECTRIC ARC 
WELDING GLASSES for gé 
CARD SIZE 7 


is welding 
zx 43 
BOTTOM: PROTEX (REGD.) ELECTRIC PROTAL & PROTEX (REGD.) GLASSES 
ARC WELDING GLASSES for gas 
WALLET 43 x 73 


welding with and without flux 


Your usual supplier will be pleased to send you these 
filter glass wallets or cards free on request. When writing 
please state whether you require the wallet or the card 
and indicate whether for electric arc or gas welding use. 
classified under gas or 


have other uses not 


welding, if so please be good enough to say 


You may 
electric al 
so when you write for the aids. If in any difficulty please 


write to us. 


Chance Brothers Limited 


SMETHWICK 40, BIRMINGHAM 














625 « 


Post type pallet with 
Mor hand ng ingots 
i 


slatted deck 


designed to meet customers’ special needs. Here are eight of the 
latest, one of which may be just what you are looking for. 
Companies representing nearly seventy different industries have 
found the answer to their mechanical handling or storage 
problems in M.G.K. Pallets. The same service is available to 
you—M.G.K. have the answer to YOUR Palletisation problems 


Regd. Offices 
GAZETTE BUILDINGS. 


ENGINEERING 
COMPANY LTD. 


New Works 3 
KINGSBURY ROAD, 


CORPORATION STREET, CURDWORTH, 
BIRMINGHAM, 4 SUTTON COLDFIELD. 
Telephone: CENtral 2517 WARWICKSHIRE. 
Telegrams: KATELBEE Telephone: CURdworth 60 6! 


BIRMINGHAM 














sndardM GK stackable tore 


4 3028 
Tote pan pallet capacity 40 
} = 2x12x6 of 20 24x12 














x pallet 































GRAFTON 
DIESEL, ELECTRIC 8 STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 


Telephone : 
2490 


Telegrams : 
GRAFTON, BEDFORD 











nate 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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ey Seen Deck cranes 
Electro-magnetic slip couplings 
Steering gear 4 
4 
: Winches, windlasses & capstans 73 
5, 4 
‘ A 
: Marine type A.C. & D.C. motors mach 
; ; Engine room generators & auxiliary drives 
Steam electric & diesel electric main drives 
y | 
Shaft H.P. indicators ‘ i 
: 
: 4 
: | : 
| 4 
2 Pr 
“ih H 
i 
Ps 
te PP # ; ’ 
oy hen 
Pe mie 
iF 4 
oe “4 
od 
7 
Be eet : 
/ ELECTRIC \ 
DIAMOND 18698 1958 JUBILEE 


Sole U.K. representatives for ASEA Sweden Telephone: LARkswood 2350 


: =S= 
* FULLER ELECTRIC LIMITED - FULBOURNE RD - LONDON El? Also at Birmingham, Glasgow & Manchester = Sf 
A member of the Hawker Siddeley Group . 
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COMPLETE PROCESS PLANT SERVICE l sas os 
> ; 
© Sega. 4 View of a Methanol 
EXTENDED TO COVER pect ve a: peso The seas column is 
3 eS an 80 ft. high stainless 
2 steel rectification column and ‘ 


in front of it the 60 ft. 


Methanol and Formaldehyde i | high crude distillation 


‘ ii column 


production i ae | 


7 
— proved processes | a f 
with improved catalysts | 








Many years’ proved operation—on an industrial scale { iz i 
are behind two new processes now available in the U.K. an —— 


and the Commonwealth from Head Wrightson Processes. : = 74 ‘ = | 


An unusually high purity —92 to 93°, —of crude Methanol ine 














stream, and guaranteed high Formaldehyde yields, * * 


j 


are two further outstanding features of the Inventa PE ; 


d 


processes for Methanol and Formaldehyde production. E * & 


Head Wrightson’s wide experience in the chemical, 


> «a | 


petroleum and atomic energy fields ; its extensive 


manufacturing resources, together with the full co-operation . | TRL ¥ 1: i 


and exchange of design and technical data from Inventa A.G pS fait Oat 

















. xt ~ 
Switzerland, enables the company to provide r ‘ £ hk : .~ ih 


























plant of guaranteed performance with the ‘| i { 
full assurance of successful and economic operation. , T > 
‘al 
Y 
: 
1} = : ‘ 
| 3 ~ 
9 ' ibs =e 
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Flow diagram of the 
Inventa Methanol process. 


HEAD WRIGHTSON PROCESSES LIMITED 


TEESDALE HOUSE 16/26 BALTIC STREET LONDON ECI 


Offices at P.O. Box 1595 SYONEY P.O. Box 1034 JOHANNESBURG P.O. Box 2608 CALCUTTA and 603 Royal Bank Buildings TORONTO 1 
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ALLOY 
STEELS 


The Rolls-Royce Conway (left and the Roll Royce Dart ( above 
eft) gas turbine aero engines make use of the unique properties 


of Fox Fortiweld and Jethete steels 


SAMUEL FOX & COMPANY LIMITED stockssprinGE works - SHEFFIFLD - ENGLAND 


A subsidiary company of The United Steel Companies Limnea 
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BELMOS 


serves the itr 
chemical ¥@ : 
industry 


lyvpe GBM Flameproof , % ' 
he Belmos company has played a major part in the 


emote push button station replacement of batch processing with the newer method of 
continuous process production by placing at the disposal! 
for Use fl areas where ai 
of the chemical engineer motor control gear 
explosion hazard exists designed to meet the most exacting conditions 


; of control in chemical manufacture 
Buxton ¢ ertifle d fiameproof 


for groups 1. Hand 111 gases. Sound design, good appearance, ease of installation, 

ability to extend and modify as required—those features and 
comprehensive test facilities ensure a range of contro! 
gear in complete harmony with the best modern 





industrial practice 


company limited 


L.A MRR KS HIRE 





LONDON - GLASGOW - BIRMINGHAM - NEWCASTLE - MANCHESTER - SHEFFIELD - CARDIFF 
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‘ . ‘ High efficiency 
Power 52, 


a 


at its max! — 


gy ¥ 


Renold chain drives can contribute in a big way to efficient power usage. 


Consider these facts :- Results :- 

@ The roller chain drive is positive, which Renold chain drives have a certified transmission 
means no slip-loss between driving and 
driven shafts, thus eliminating one appreci- 
able source of power wastage. 


efficiency of 98.5 per cent, unequalled by alter- 
native forms of “off the shelf’ power trans- 


mission. 

@ The design of the chain drive, and the 
materials of which it is constructed, ensure 

the minimum of friction—each chain joint 
constituting a precision bearing with hard- can be offset— probably more than offset — by 


Any power cost increases make efficiency matter 


more than ever. Such extra charges on production 


ened steel surfaces. eliminating unnecessary wastage in transmission. 


There is absolutely no need to pay for power 
@ In gearing with the chain wheels, the ‘ ; pay P 


transmission “ pull” is taken over a large that goes in friction and slip—Renold chain 
number of teeth, which share the load. drives can save up to one unit (or £1) in every 


ten. Remember too that this goes on year after 


@ The chain rollers eliminate sliding contact 
between chain and wheel teeth. 


year ; a real investment. 


There is a Renold engineer in your area, always 
at your service to advise on power transmission 
problems. 





— the FIRST name in precision chain 





RENOLD CHAINS LIMITED - MANCHESTER 
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ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 
River Don Works, Sheffield 


{ wholly owned subsidiary of English Steel Corporation Ltd. 
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Photograph of the new XK150 by courtesy of Messrs. Jaguar Cars Limited 





Aluminium Alloy Engine Castings 





FRIAR PARK FOUNDRY, 






FRIAR PARK ROAD, 


WEDNESBURY, STAFFS. 






Sand cast Cylinder Head as regularly supplied to 





Jaguar Cars Limited for the above model 


1P 180.132 
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GREY [RON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
G0. covpey) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 
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ited 





udon heavy duty planers 


An 8 0” machine in the Works of Messrs. F. H. Lloyd 
& Co. Ltd., by whose kind permission this photograph 
is shown. The planer is shown machining a cast steel 
scarf joint ring. We manufacture two-column machines 
from 3’ to 12’ 6” wide, also openside and horizontal 
and vertical planers. 


17 Lynedoch Crescent, Glasgow, C.3.  DoUGLAs 6586-9 


58, Victoria Street, London, S.W.1. VICTORIA 2106 em 
ot "> 

2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 

The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 


SCOTMMSH machine tool 5 corporation | 















There’s safety in numbers but 
iT One Wells Lamp can work 


8 wonders. 






THE GUIDING LIGHT ON A GLOOMY NIGHT. 





Also makers of Wells Waste Oil 

Filters, Oil Storage Cabinets, 

Barrel Pours, Lathe Drip Cans, 

Portable Industrial Oil Heaters, 

Lime Spraying Machines and Spray 
Guns. 


A. C. WELLS & CO. LTD, 
MOUNT STREET, HYDE. 


Telephone : HYDE 2953. Telegrams : UNBREAKABLE, HYDE 
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IMPORTANT 
DEMINERALISATION 
PLANTS 











William Boby & Co. Ltd. have been entrusted with 
the execution of the demineralisation water treatment 
plants at: 


CHEMSTRAND LTD., N. Ireland 


(Main Contractors: Messrs. Constructors John Brown) 


For their new ‘ACRILAN’ factory at Coleraine, N. Ireland, Messrs. Chemstrand have 
installed a 10,000 galls/hr. ‘Boby’ demineralisation plant for process and boiler feed water. 


The plant comprises the following sections: 
Coagulation and Settlement — Filtration-—-Cation Exchange-—- Weakly basic Anion 
Exchange — Degassing — Mixed Bed lon Exchange. 


VEITSILUOTO 0/Y, Finland 
The Veitsiluoto paper mills of Finland have WATE R 


installed a 13,400 galls/hr. ‘Boby, demineralisation 


water treatment plant for feed water for boiler 
working at 1,750 p.s.1. 
The plant comprises the following sections: 
. Coagulation and Settlement — Filtration — Cation 
Exchange— Weakly basic Anion Exchange— Strongly 


basic Anion Exchange. TRE ATMENT 
WILLIAM BOBY & CO. LTD. 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND 
Telephone: Rickmansworth 4251* Established in 1875 
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PATENTED 


STEPLESS SPEED REDUCER 


PROVED PERFORMANCE 


Meticulous inspection and 
rigorous testing ensure the 
high performance of the 
VARICON stepless mechani- 
cal/hydraulic speed reducer. 


















An infinite number of speeds 
between I/! and zero can be 
obtained for drives up to 
5 H.P. It has high power 
ratings and smooth speed 
adjustment either by hand 
or remote control. 






Full details are given in Public- 
ation E.492.1.d 






THE 





DAVID BROWN 


CORPORATION (SALES) LIMITED 


RADICON DIVISION 
PARK WORKS * HUDDERSFIELD 
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BY TEST—THE BEST HAMMERED OR 


66 PALN UTS 33 HYDRAULIC PRESSED 


the really safe 


locking washer § Q au 
FITS ON TOP 


Te | a <a, 
SPINS ON— iN STEEL 


eras f0CK=° ||| BLACK OR MACHINED EL -LECTRIC LTD 





Send for details to: 





THE PALNUT CO. LTD. TO 24 TONS 
(Estd. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, INCE FORGE CO. WIGAN 
HOVE, 3, SUSSEX PARKS FORGE LTD 
Tel: HOVE 70427 Grams: PALNUT HOVE PROPRIETORS 






























We Guarantee 


134 to 14 per cent 
CO, with Shell Smoke 


Manufacturers of Magnetic Crack Detection, Demag- 
number 4 or less. 


netising and Non-ferrous Testing Equipment and Inks 


Schieldrop «co..1p 41, Sidney Street, Sheffield Telephone: 27357 


STOTFOLD, BEDS. Tel.414 (3lines) OFFICES AT: BIRMINGHAM - LONDON - MANCHESTER 
SWANSEA - GLASGOW. 


‘This PARKER 
‘MINI-GIANT?’ is just the 


job for factory maintenance 


it’s light and handy, and easy to use, and turns out any 














BM 













amount of concrete, mortar or plaster—properly mixed material, too! 
You'd be surprised what a difference that makes to the finished jobs. 
There’s nothing we can’t tackle round the works, now- 
machine beds and machine shop floors, car parks 


and paths, plastering walls—it’s as easy as pie with 


os 
the ‘ Mini-Giant*, and the time and labour it’s saved— ) 
I reckon we'll save it’s cost in months.” ( 
/ 


Real value for money at £86, the Parker ‘ Mini-Giant’ has balanced steel | ‘ 
' 
! 







drum, is of all-stee! construction with roller bearings throughout; easy 
tilting control, fully protected drive and engine. Side discharge model 
will pass through a 2’ 6” doorway. Standard side or end discharge 
model with cushioned rubber tyres and | h.p. petrol engine or 
electric motor. Full after-sales service from depots over the country. 
Why not write for details NOW. Advantageous H. P. Terms if desired 
—£18 down and 12 monthly payments of £6 Is. 8d. 


‘MINI-GIANT 


4/3 CU FT CAPACITY MIXER 














FREDERICK PARKER LIMITED: VIADUCT WORKS: LEICESTER 


Phones: Leicester 62531 (7 lines) London: Stafford House, Norfolk Street, W.C.2. 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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Get this man out of 
an awkward situation 


error. - 


oney. 





Rotork Actuators 
for Valve Control 


@ = 


TRisizios 





ROTORK ENGINEERING CO. LTD., of BATH, ENGLAND Tel: 64558 





“CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 
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SAM KAY = CO.LT 
HOPE MILL - STOCKPORT 
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_ a M A, Clarks of Hull now design 


NTe = eos eee we 


. 
l 
) 


J Ne SNES Se and fabricate in Stainless Steel, 


jam SE Mild Steel, Aluminium, etc. 


QUICKLY, ECONOMICALLY AND EFFICIENTLY 





( 






After leading the field for over 
a hundred years in the fabrication of copper vessels, @ Metallic Arc Welding 
expansion joints, etc. Clarks of Hull have now—to cater 
for fabrications in stainless steel, mild steel, aluminium, etc. Tees : Bae 
—erected a completely new Fabrication Shop. @ Stress-relieving and testing facilities 
Newly-equipped with the most modern processes and @ Agents or representatives in all 
staffed with hand-picked, highly-experienced personnel, parts of the country 
Clarks’ Fabrication Shop is in a position to combine 
excellent deliveries with high standards of workmanship 
—probably giving you more for your money too! | 
A skilled design service is available. 


@ Argonaut and Argon-Arc Welding 





Plate preparation bay—new Fabrication Shop 


GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE - HULL 
Telephone: 37654 Telegrams:"Clark, Hull” 


FOR ‘EVERY babi OF bsderecerncet FABRICATION 





BCA A MEMBER OF THE NEWMAN HENDER GROUP 
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For more than fifty years Paterson have been solving a 
multitude of water treatment problems, some for municipal 
undertakings, others for industry, many for organizations 
abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a 
demand for a solution that combined absolute efficiency with 
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Water treatment problems come in all shapes « sizes 


utmost economy. With these ends never out of sight, Paterson 
have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 
purifying — Paterson plant 4oes all this, and much more. 
That’s why, whatever the shape or size of your water treatment 


problem, it’s certain... 


eo 


... to be solved by o le son plant for pure water 


aah yg, RG 5 9 SET 
OS agg ogg Ea” 


LET US CONSIDER YOUR PROBLEMS, The Paterson Engineering Co. Ltd., 129 Kingsway, W.C.2. 


Tel. HOLborn 8787 










J. Gordon Alison & Co. Ltd., BIRKENHEAD. 
Argus Foundry, Lid., GLASGOW. 


Armstrong Whitworth (Metal Industries) Ltd., 
HEAD-UPON- T'YNE. 


Henry Balfour & Co. Ltd., LEVEN, Fife. 


GATES 


Birmidal Developments, Ltd., BIRMINGHAM, 32 

Bradicy & Foster Ltd., DARLASTON, Staffs. 

Brightside Foundry and Engineering Co. Ltd., SHEFFIELD, 1 
British Rollermakers’ Corporation, Ltd., CREWE. 

Cooper Brothers, Ltd., BURNLEY, Lancs. 

Davy & United Roll Foundry Ltd., Billingham, Co. Durham. 
Duport Foundries Lid., TIPTON, Staffs. 

English Electric Co. Ltd., Thornbury, BRADFORD, 2 
Ferranti, Ltd., HOLLINWOOD, Lancs. 

Fodens Lid., Sandbach, CHESHIRE 

Fullwood Foundry Co. Ltd., MOSSEND, Lanarkshire 
Glanmorfa Foundry and Engineering Co. Ltd., LLANELLY. 
R. Goodwin & Sons em Lid., 


STOKE-ON-TRENT. 


for castings in S.G. Iron 


to one of these licensed 


Send your enquiry 


















producers 








Harland & Wolff, Clyde Foundry, Govan, 
GLASGOW. 


John Harper & Co. Ltd., WILLENHALL. 
Hepworth & Grandage, Ltd., BRADFORD. 
International Combustion Ltd., DERBY. 


ohnsons Rolls Ltd., 
EST BROMWICH, Staffs. 


Lake & Elliot, Ltd., BRAINTREE, Essex 
Lloyds (Burton) Ltd.. BURTON-ON-TRENT. 
John M..Moorwood, Ltd., SHEFFIELD, 9. 
Pease & Partners Ltd., MIDDLESBROUGH. 
Phosphor Bronze Co. Ltd., BIRMINGHAM, 5. 
S. Russell & Sons Ltd., LEICESTER. 


Sandholme Iron Co. Ltd., 
TODMORDEN, Lancs. 


Sheepbridge Equipment, Lid., 
CHESTERFIELD. 


Andrew Strang & Co. Ltd., 
HUKLFORD, Ayrshire. 


Robert Taylor & Co. (Ironfounders) Ltd., 
LARBERT, Stirlingshire 


Richard Thomas & Baldwins, Lid., SWANSEA. 


John Williams & Sons (Cardiff) Lid 
CARDIFF. 








es THE MOND NICKEL COMPANY LIMITED - Thames House - Millbank - London - SWr1 
TGA/3LA (REV) 














, 1958 THE ENGINEER 


HYDRAULIC PRESSINGS 








Barber 


HYDRAULIC PRESSINGS 


Producing Hemispherical ends and other hydraulic press- 
ings of up to 3 feet in diameter, Caston Barber have a wide 
range of existing tools, a list of which will gladly be sent on 
request. Dished and Flanged cylinder ends, with or without 


inspection openings, are also manufactured to order. 


ROLLED RINGS 


Caston Barber produce rings from a wide range of flat and 
angled sections of mild or stainless steel. Flanged rings and 
washers are supplied to meet all specifications and in many 
cases the rings are flash butt welded. 

Caston Barber have the equipment and the experience to 


meet your requirements. 


Do not hesitate to write or telephone your enquiries to: 


CASTON BARBER, 47 TABARD STREET, LONDON, $.€.1 Telephone: HOP 1991/5 





Res DUST PROOF VALVES 


NOW AVAILABLE 





This new Ross Solenoid and Cover is made to latest American J.-C. 
Standards. Designed for use on the Ross range of High Speed Valves, this 
new assembly offers many advantages. It protects the Solenoid from 
Dust, Splashing Liquids and Airborne Contaminants. It can be manually 
operated without removing the Cover and becomes electrically in- 
operative when the Cover is removed. Provision is made for piped pilot 


exhaust. 





Further details on request from: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD> 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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To nuclear power generation Simon-Carves bring immense 





IN ASSOCIATION WITH 





THE 


GENERAL ELECTRIC 


experience of major plant construction and civil engineering 
for the fuel, electricity and heavy chemical industries, 


including the building of orthodox steam power stations 


Oo mm for more than thirty years. 
In the building of nuclear power stations 


Simon-Carves assume responsibility for all civil engineering 


and reinforced concrete design and construction, including nuclear reactor structures 


and biological shielding, and for complete heat-exchange 
steam-generating plant and water treatment systems. 
Simon-Carves are conducting continuous research, both in their own laboratories at Cheadle Heath 
and jointly with The General Electric Company at Erith, 
on the improvement of steam conditions resulting from improved reactor outputs, 
on the use of pre-stressed concrete in reactor structures and elsewhere, 
and on the safe disposal of radio-active waste. 
This work is playing an important part in the development 


of future advanced designs and in the reduction of cost per kilowatt. 


Simon-Carves Ltd 


NUCLEAR POWER DIVISION / Cheadle Heath, Stockport 





BRIDGE & ENGINEERING CO LTD JOHN MOWLEM & CO LTD 





co LTD * THE MOTHERWELL 
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LUT Tait] INTRODUCE 





CONVEYOR AND 
POWER BELTING 











dmTA4! 





UNITED KINGDOM DISTRIBUTORS : 


Gurmann Suffolk Iron Foundry 


SHOT BLASTING EQUIPMENT (1920) Ltd. 
Stowmarket, Suffolk 





Continuous and Automatic 














WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 235! & 2226 
Grams: CIRCLIPS, BINGLEY 





A.1.D., A.R.B., LF.V. approved 
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PETROL x OIL 
TAPS 














Look after the small parts—that 
is the first principle of efficient 
manufacturing. Rotherham Petrol 
and Oil Taps and other precision 
small parts such as Grease Cups, 
Oil indicators, etc., ensure by their 
faultless accuracy that there is no 
weak link in-the chain of pro- 
duction. We manufacture stan- 
dard parts of our own design or to 
your specifications. 


§ 
oF coven 


ROTHERHAM & SONS LTD. 
COVENTRY.  Tele.: 64/54 
PRECISION MANUFACTURERS SINCE 1750 














Co ccmtetenniel 


ALL SIZES - BUT ONLY 
ONE QUALITY - THE BEST! 


PULLEYS 
DOUGLAS, | LAWSON 


AND CO. LTD. 


BIRSTALL - LEEDS - ENGLAND 


Telephone : Batley 598 & 599 
Telegroms : “Pulleys”Birstall, Leeds 


* DOUGLAS, LAWSON PULLEYS 
* “STANCHION” PULLEYS 
* DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 











——————— | 


& 
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RIERA 


BRITISH TWIN DISC 


LIMITED 


16-18 HENEAGE STREET, 
LONDON, E.|! 























Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 


' METAL CASED OR 
METAL INSERT 


NOFO ORD friction loss. Complete range of seals for shaft sizes 4” 
ga SEALS WITH A hg Special seal sections for pressure 
\ER [? GARTER SPRINGS 
| 
LIMITED 
PRECISION All British say eae and eee sizes - stock 
TANNI! nen se in addition to a large number o non standar and 
S MOULDED American sizes. Pioneer flash free "O’ Rings are 
*« ‘O’ RINGS ideal for static or slow reciprocating application 
AUTOCLAVES & over a wide range of pressures. 
VULCANISERS Witt. Will Witt tlle Wit, Wht Wit Wit wi Uk Wl We Wl We tht 
with’ Pat. Luicklock door PRECISION 
é ROUN 
CHEMICAL PLANT, G UND Ground » diese remy - Socentte Gomer, 
RECTANGULAR ioneer Rectangular Rings give perfect sealing 
CREOSOTING PLANT, on high pressure reciprocating applications. 
VACUUM DRYING & SECTION RINGS 


IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 


A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


NU-LIP RINGS 








Wht ttt Wt tte Witt Wt Wha Wl Wi (Whtth Yt We Wh 
HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
PACKINGS hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
& WIPER SEALS zvailable in a wide range of sizes. 





Pioneer Oilsealing & Moulding Co. Ltd. 


COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47/ (8 lines) 








But not if you fix a Kolok 
Positive Lock Washer be- 

Here’s the 
solution to 
and 
and 
size for every requirement. 


tween them. 


inexpensive 
vibration slackness 


worries there is a 





‘PROTECTAFIL' 





SHOCK ABSORBERS 
Britain's Best Anti Vibrctor 
© SAVES THE FILAMENT MAINTENANCE COSTS XS i —_ 

VES THE FILAMEN ; . 
MORE ENGINEERING WORKS, FACTORIES are firmly in place with 
fitting PROTECTAFIL SHOCK ABSORBERS to 


all their lighting points Dispersive and Fluorescent. 
VIBRATION causes a large number of lamps in 
industrial installations to fail prematurely. You will 





HENEAGE STREET, 
LONDON E.l 


BISHOPSGATE 7314 





find an easy solution in the use of PROTECTAFIL 
Approved by the Arts Council of Industrial De- 
sign, Central Electricity Authority, Australian 
Electricity Approval Board. 

Write for illustrated Catalogue T.E. and a sample 
PROTECTAFIL Anti Vibrator Al “somgpeee 


J. E. WILDBORE cro. otpian. tat 447s 














eS 
=e 3 


POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow 


KOLOK 


POSITIVE LOCK WASHERS 


available in all sizes 


DOUglas 9292 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde- Booth range covers 
the field of heavy materials handling for the Steel Industry. 





Manufacturers of 


Ore Transporters 

a Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone: Pudsey 3168 (6 lines). Telegrams: ‘*Cranes,” Rodley. Telephone: Holytown 412 (6 lines). Telegrams: ‘‘Clyde,’’ Motherwei! 
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Have you a 


REFRACTORIES 
PROBLEM 


THE 





\ enol 










Long experience of the manufacture of 
Refractories of all kinds, as well as first- 
hand knowledge of the application of 
Refractories in our own steelmaking 
plant, coke ovens and blast furnaces, 
enables us to fully appreciate the 
problems of the Refractories user. 


Why not take advantage of this 
experience by specifying CONSETT 
Refractories ? 


And if your problem is a new one for 
which we have not yet had occasion to 
produce an answer, our Technical and 
Research Department is at your service. 





<4 GONSETT IRON 
y a) Z 
[Ass COMPANY LTD 





CONSETT, CO. DURHAM 
ENGLAND 


Telephone: Consett 34! (I2lines) Telegrams: STEEL, PHONE, Consett 


CONSETT 
REFRACTORIES 
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INCLUDING STAINLESS STEEL 


UP TO 72" DIA-BLANK 


Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 








PRECISION SPINNING CO. LTD. 


118-122 Leopold Street, Birmingham, 12 


Tel: VICTORIA 5638/9 


ISM 

















The most efficient coupllingd obtainatle 








Keitlient 
COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 


BIBBY 


unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 
Standard Couplings up to 7'." bore can be supplied from stock. 
We invite you to write for our illustrated brochure. 

THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1. 
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SIMPULSIC 


‘HYDRAULIC SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 












ELECTRIC 




















ALKALIES 
SLURRIES | HOISTS 
AND VISCOUS | 
FLUIDS approved thousands 
of times 
“ 
CAPACITY: ZERO TO 14 G.P.M. Capacity 150—10,000 kg 
The Simpulsic Pump incorp- in 


orates a flexible tube of chem- 

ical-resisting rubber through 

which the liquid to be pumped 

is forced by alternate pressure 

and suction impulses. At each | 

end of the flexible tube there 

is a simple non-return vaive 

of chemical-resisting rubber, 

and the end connections are 

of ebonite, designed to receive | 

flexible rubber pipes. The | 

pumped liquid never comes | 

into contact with any metal | 

— T = parts and is handled through- | 
out by chemical - resisting 


=| —s rubber. 
DIAPHRAGM —- SUCTION | 


AMES CROSTA MILLS & CO. LTD. | 


Small Electric Hoists 
‘* Liftikus ”’ 
with one or two speeds 


and capacities between 
125 and 750 kg 

















BAIERBRUNNER STRASSE 17 
| BAVARIA FEDERAL REPUBLIC OF GERMANY 


i oe oe. eee . LANCASHIRE, 





LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.! 
CW 4030 














Same materia/ — Same unique properties 


Hipact, high impact unplasticised 


P.V.C. is now available — not only as 


ee 


fittings | 


ed 


piping in standard sizes up to 3”, but 
also as fittings. Pipes, fittings 


and valves — all in the samé¢ 






material. It is now possible 







aie to specify a complete layout 
“* High Resistance to Corrosion 







in Hipact, knowing that wy 
& 


High Impact Resistance 





every individual part 





Light Weight, for ease shares these properties 6 







of installation and 


minimum support 


Extrudex 


Engineers in Plastics 


Extrudex Ltd., 41 Western Road, Bracknell, Berks. Telephone: Bracknell 1000 
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8 years good conduct with Metropolitan Police 


Since September 1950, Tufnol wheels have been fitted to four 
workshop bogeys for Thames River Police launches and they 
are still giving satisfactory service. Conditions are very arduous 
as the Tufnol wheels are subjected to oil, water, detergents and 
steam. The total weight of the launch and bogey is four tons. 


Each bogey weighs half a ton and is approximately 12 ft. x 8ft. 


x 2 ft. high. It is constructed of channel and angle iron sup- 
ported by four castors, each castor having two Tufnol wheels. 
The floor is cement tiled and has suffered no damage from the 
heavily laden wheels. This is but one of the many ways in which 
Tufnol is assisting engineers. If you have a problem in de- 


sign, maintenance or production why not see if Tufnol can help? 


VERSATILE T U oe NO L THE ENGINEERS’ MATERIAL 


(REGISTERED TRADE MARK) 
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Are these hands helping you? 


What Is needed in 
INDUSTRIAL 
ADVERTISING 


In our view, industrial advertising needs to be handled by an agency 





which concentrates on industrial accounts by choice and not because it 


just happened to grow that way. These hands are but a pair among many engaged in the continuous 
pee ; : . : testing and experimental work carried out in P.J. laboratories, 
This choice should spring from a natural aptitude for understanding where skilled paint technicians tackle the complex problems 

, - 2 which confront industrial paint users. Your area P.J. technical 

the approach to industrial markets and the belief that much can be done representative will bring you the services of this team of 


ae : * P xperts to advise and assist y ; finishing blems. 
to raise industrial advertising to new levels of efficiency. experts to advise and assist you with your finishing problems 


Such an agency will employ, as we do, creative writers with scientific You can rely on 


and engineering training: it will have a marked ability to grip the interest PIN CHIN JOHNSON 
of the buyer in industry: it will have a most valuable accumulation of na = F 
experience on which the industrial advertiser can draw. fe or Paint and Service 


We describe our service more fully and show recent examples of our PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
Telephone: TRAfaigar 5600 


, work in an interesting brochure called ‘Advertising to Industry’. You 
BELFAST «+ BIRMINGHAM «+ BOOTLE « BRIGHTON «+ BRISTOL +*« GLASGOW 


can see from the list below some of the 130 accounts we handle. LEEDS + MANCHESTER + NEWCASTLE-ON-TYNE + SOUTHAMPTON 





Aerograph DE Vilbiss Ltd 
Adcock & Shipley Ltd 
Access Equipment Ltd 
Avica Equipment Ltd 
BX Plastics Ltd 
British Hydrocarbon Chemicals Ltd 
The Cape Asbestos Co Ltd 
Crawford Collets Ltd 
The Distillers Co Ltd (Part) 
English Abrasives Corporation Ltd 
Expanded Rubber Co Ltd 
Flight Refuelling Ltd 
Jokn Harris Tools Ltd 
International Meehanite Metal Co Ltd 
E & E Kaye Ltd 
Keith Blackman Ltd 
George Kent Ltd 
Londex Ltd 
Merton Engineering Co Ltd 
Mulhead Engineering Co Ltd 
Senior Economisers Ltd = 
Siemens Edison Swan Ltd (Part) . Revolutions per minute or revolutions per~ 
Venesta Limited annum? There you_have the vital difference 
between ordinary electric motors and 
those. made by EPE. Thousands of EPE 
@ electric motors are running at the rate of 3, 
over 000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. jus 


TAYLOR ADVERTISING LIMITED EPE electric motor users take this sort of 


> service for granted. Next time you’re 


t ify EPE—to be el 
85 GLOUCESTER PLACE, LONDON W1 paths geen. 2 oe cre 
Vetaptene: SENTEN SUSt (00 tines ELECTRICAL POWER ENGINEERING CO..(B'HAM) LTD. 


A 










8 


ee LONDON OFFICE 421 GRAND BUILDINGS, TRAFALGAR $Q., LONDON, W.C.2. 
Phone: Whitehall 5643 & 7963 
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Fabricated 


Platework 
by 


PIPEWORK 


We can supply low pressure Gas and Water Mains 
and high pressure welded unlined Water Piping. 
We also specialise in bends of large diameter pipes 
and branch pipes of complicated design. 

















My 


your 





DUCTS 


Ducts of rectangular design for power stations or boiler 
houses, of electrically-welded construction in Mild or 
Special Steels or Aluminium Alloy, can also be supplied. 
They are accurately fabricated to suit your exact 
requirements 


specitication 








Se a: 





@ @ur fotest Brochure “FABRICATED PLATEWORK” fully describes our 
activities in this field. A copy is yours on request 


Ceerencetoee 


W. G. ALLEN & SONS (TIPTON) LTD. P-O-+ BOX 4: TIPTON - STAFFORDSHIRE. 


TELEPHONE TIPTON 1266 











Oct, 3, 1958 


THE 


ENGINEER 






PRESSED STEEL TANKS 


Storage for 19,100 gallons 
m tron and Steel Works, England 















The unit method of construction enables Braithwaite Pressed Steel 
Tanks to be supplied in an unlimited range of capacities and to be 
conveyed to and erected in positions unsuitable for other forms of 
construction. In addition to providing adequate liquid reserves for 
many industrial needs, Braithwaite Tanks are playing an increasing part 
in bringing essential services and improving the standards of living to 
established communities and are a means of providing many of the basic 


amenities where backward areas are being opened up and developed. 


Storage for 34,000 gallons at an Oil 
Refinery, Aden 


Storage for 65,100 gallons for a rural 
community, Belgian Congo 


Storage for 1,400 gallons ata 
tea garden, Ceylon 


4 pontoon for civil engineering work made from units 
built with pressed steel tank plates 


BRAITHWAITE & CO. 
ENGINEERS LIMITED 


ENGINEERS 





BRIDGE AND CONSTRUCTIONAL 


















j. W. TEALE, LTD., 
OLDCOTES, WORKSOP. ,... 
Phone: North Cariton 289 ~ 





TEALE’S 


FOR 
MECHANICAL HANDLING 
PLANT 
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a 
oo0o0o0000 00000 0 


rotary 
positive 
blowers 


o0o0 00000 


gas 
boosters 


oo 00000 06 


vacuum 
pumps 


Oo000000 @ 


vapour 
compressors 


o00 00000 


Manufactured to standard 

or unusual demands by 

Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 
U.S.A. 


already operating in the 
following industries : 


CHEMICALS - FOOD 
COTTON - OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO, (Cupar) LTD, 


Hillside Foundry, Cupar, 
Tel: Cupar 2091/2 


Fife 





e000 00 00 00000 
eee 











BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


— 


MILD STEEL 
FREE CUTTING 
\ CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


— 


On Admiralty 


—_ 


Ministry of Supply 
Rly, Executive, A.!.D. Etc. Lists 
GOVAN SHAFTING 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
{Prep.: The Stee! Company of Scotland) 
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GRANT & LIVINGSTON LTD. 
ILFORD" HILL WORKS ~- ILFORD - ESSEX 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference Ne. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the ory jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


=BRANDS LIMITED 
BY 72.8 WADDON CROYDON 


570 





















The possibilities of pneumatic control are 
fully described in this booklet together 
with the range of Westinghouse Pneu- 
matic Equipment available. Typical 
installations are also shown. Make sure of 
getting ‘“‘ More Power to Your Elbow.” 











CONTROLAIR VALVE 


Suitable for 


FLEXAIR VALVE 


This ranee includes a 








throttle, 





f valves for 





wide variets hrake or clutch control 





use on Excavators and 





and many other applica- 
Oil Drilling Rigs where tions in which hand- 


they can control engage- 






operated pressure control 





ment of _ the 





various is desired. 








DOUBLE ACTING CYLINDER 


Provides a reliable and compact 
method of exerting a force. These 
cylinders are available in many 
combinations of diameter and 
stroke and are obtainable with or 
without cushioning. 

















To WESTINGHOUSE BRAKE AND SIGNAL CO. LTD 
Automotive & Industrial Products Division, 
Hanham Road, Kingswood, Bristol. 

Please send me a copy of your publication P3 






Eng. 
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345 MVA GENERATOR TRANSFORMER 


FOR THE TENNESSEE VALLEY AUTHORITY 


fully tested at the Company’s Stafford Works 
prior to shipment 


ENGLISH ELECTRIC 


transformers 





Transformer Department, Stafford 
WORKS: STAFFORD ° PRESTON ° RUGBY 24 BRADFORD : LIVERPOOL ’ ACCRINGTON 


TFS.22 G 











; 
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Boilerine Ltd. 


Manufacturing Chemists 





Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a 1¢ 897 OLD KENT ROAD, LONDON, 
S.E.15. 





Telephones ;: NEW CROSS 0061-2 














BRETT PATENT LIFTER C2 1" 


R9OTF ome LIFTERS” COVEMTRY 


WIND DIRECTION 
< INDICATOR > 


for mains operation combined with 


WIND VELOCITY 
CUP GENERATOR 


NO brushes 
or rubbing 
contacts. 














Velocity & 
direction 
dials or 
recorders 
can be 
supplied 


R. W. MUNRO 


LIMITED 
BOUNDS GREEN, LONDON, N.11 
Makers of Anemometers 
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liminates Faking and Spalling 
G.R.. FERROCLAD ‘EE’ bricks, which are now available at 
Ne ama the same price as normal metal-cased bricks have been devel- 
erst CLAD oped to reduce spalling and flaking normally associated with 
[ FERRO ROOFS \ basic bricks — to an absolute minimum. FERROCLAD 
sUSPEN er Life \ 30 ‘EE’ (chrome-magnesite), FERROCLAD 70 ‘EE’ (mag- 
or Long pe 7% nesite-chrome), and FERROCLAD 100 ‘EE’ (magnesite) are 
etter TUT | \ recommended for use in vulnerable areas in basic open 
\ ey Ts Sena 
set» \ hearth and basic electric furnaces. For roofs and ends 
ve ee | 4 \ these bricks may be suspended. 
\ + T ay Technical advice and assistance on the 
| ry 1,14 selection and application of Refractories 
constuti ) seca | are always available on request 
ection ‘fe 
\ Longituarna Method 
‘Paget _--- GENERAL REFRACTORIES LTD 
Lee GENEFAX HOUSE, SHEFFIELD 10 TEL. SHEFFIELD 31113 


37€ 











ee 
mrave \Smedleys marx ESTABLISHED OVER 50 YEARS 


PAN GRINDING MILLS 


ee. stern ree, 

= TELEPHONE | | | EAST 1403 EIA 
‘87 WOOD! REFUSE AND [DUST 

EXTRAICTION ENGINIEERS 


“Let us investigaite your dust problem jat our expense” 


WA L IS & ty SN L’ 


GENERAL & INDUS\TRIAL SHEET/ METAL WORKERS 
SHIPS’ VENTILATOR MAKERS 
ALPHA WORKS, MILLWALL 
LONDON\.../.....E. 14 


SATISFACTION ASSURED 























REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L$ 
Belper. Derbyshire. 
Telephone: Belper 12 

















for eighty yeors 
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HIGH CLASS. ENGINEERING ALLeTS: 


; Dp E LT A’ 7 BRAND “#4, 


BRONZE, BRASS, YELLOW METAL, NAVAL BRASS, COPPER, &c. 


EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 

















PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 


PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 Ibs. per sq. inch Send for Illustrated Catalogue. 





EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 














Hot Pendulum Saw by... = 


‘Thornton 


We design S | . at 
and Manufacture 


Equipment for Coke Ovens, Blast Furnaces 






48° diameter Hot Pendulum 
Saw complete with self- 
contained Hydraulic 
Control Equipment. 





and Open Hearth Plant. 










Rolling Mills for the Ferrous and 
Non-Ferrous Industries and 


Rolling Mill Auxiliaries. 
Plate Work. 


General Engineering work of 


various kinds. 


“B, THORNTON LTD. & 


ENGINEERS & CONTRACTORS 


TURNBRIDGE: HUDDERSFIELD 
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BY TAYPLANNING — that is, by client and consultants entrusting their 
} A y PP} A N- project to Taylor Woodrow right from the start — months of 
work and worry can be saved. Problems can be studied by 


Taylor Woodrow specialists in the light of world-wide experience 


fj in new and advanced construction techniques. A single, 


swift perfectly co-ordinated master-plan ensures maximum speed, 
efficiency and economy throughout. Site operations start 


sooner. finish sooner. Possession of the new premises 


de ve/opmen t is taken far earlier ; time and money are saved. 


Call in TAYPLAN service at the inception of your new scheme. 


TAYLOR WOODROW 


BUILD EVERYWHERE 


BUILDING & CIVIL ENGINEERING CONTRACTORS 


(Oo PARK STREET = CONDON Wit - SBROSVEROR BOOT 8 


UNITED KINGDOM + CANADA + AFRICA: MIDDLE EAST: BRITISH WEST INDIES +: AUSTRALIA: FiJl 
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Telecommunications 


Two recent major steps in the improvement of world telecommunications have 
been the laying of the first Trans-Atlantic and the California —Hawatt submarine 
telephone cables. 

When laying cable either on a flat sea bed or over underwater mountain 
ranges, the exact control of paying out speed and tension in the cable is of 
paramount importance. On the cableship Ocean Layer (Submarine Cables Ltd.), 
the cable-laying equipment for which was supplied by Johnson & Phillips Ltd., 
‘VSG’ variable delivery oil hydraulic pumps are used to act as brakes on the cable, 

i. which is drawn out of the ship by its own weight. This enables a very smooth and 
regulated control to be maintained or instantly varied to suit ship speed, paying 
out speed and tension in the cable. 

ts It is just another of the highly varied applications of “VSG° variable delivery 

} 5 pumps and transmission gears which have now been serving modern industry 

for fifty years. 
















SERVING MODERN INDUSTRY <1908~1958 


VICKERS-ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON 
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THE VERSATILITY 
OF PAR-A-MATICS 
covers almost any kind 
of rotating 


tool 


Grinding 


rn 


Screw 
Driving 


Reaming 









































stepless speed variation 
over a9 tol output speed 
range (1/3 to 3 times the 
nput speed). 

Constant horse-power 
transmitted throughout 
the speed range. 


Flange mounted motors 
(when required) giving 
output speeds from 320 to 
2880 r.p.m. and from 480 
to 4320 r.p.m. 


Output speeds as low as 3 

to 27 r.p.m.can be obtained 
with flange mounted 
Reduction Gears. Special 

units are available for even 
lower Output speeds. 
Exceptionally light, sensitive 
and accurate control of speed 
setting. 

Co-axial input and output 
shafts which rotate in the 
same direction. 

Service reliability resulting 
from a simple design 
manufactured to high precision 
limits. 

Compactness, with consequent 
ease of mounting as an integral 
part of a machine. \\\ 
Vibrationless and silent AX free shaft ends 
performance. A 





I} h.p. unit with 










Standard range | 33 h.p. to ISh.p. 





PLEASE ASK FOR ONE OF OUR DEMONSTRATION VANS TO CALL AT YOUR WORKS 








Par-A-Matics drilling holes in convex and concave awning 


‘*ARO-BROOMWADE”’ 
PAR-A-MATICS 


Save Man - hours 


Par-A-Matics are compact, self-feed pneumatic tools designed for muluple drilling. 
burring, tapping, grinding, reaming, nut-running, positioning... almost any opera- 
tion requiring rotating tools which can be accommodated in a jin. or 5 16in. chuck 


QUICKLY ADAPTED TO CHANGING NEEDS 


Par-A-Matics are invaluable for long or short production runs. Gears are inter- 
changeable for speedy conversion to any of seven speeds from 500 to 17,000 r.p.m 
You can easily mount Par-A-Matics at any angle for automatic or semi-automatic 
operation. You can link any number for simultaneous functioning. One man. 
using a remote control valve, can operate a whole battery of Par-A-Matics 


Par-A-Matics really will SAVE YOU MONEY. Expert technical advisers are 
available for guidance on schematic layouts, based on a wide experience in the 
ipplication of Par-A-Matics. Ask for Publication No. 443 T.E 


‘BROOMWADE’: 


Air Compressors and Pneumatic Tools 
YOUR BEST INVESTMENT 
‘OM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 


gh Wycombe 1630 (10 lines) Telegrams Broom *’, High Wycombe. (Telex.) 
60! SAS 











THE VERSATILITY 
OF PAR-A-MATICS 
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VARIABLE SPEED GEARS 


a" 


Oakenshore Works - Clayton-le-Moors LONDON: 59 PARK ROAD NORTH, ACTON, W.3. TEL: ACORN 7150 


ALLSPEEDS LIMITED 


. SCOTLAND: P.O. BOX No. |, CLARKSTON, GLASGOW. TEL: BUSBY 2736 
Accrington, Lancs. K MIDLANDS: MUCH PARK STREET. COVENTRY. TEL: COVENTRY 6309 
Telephone: Accrington 5441 (4 lines) YORKSHIRE: 46 PARK SQUARE, LEEDS, |. TEL: 3-1146, 3-0285 6 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 





















Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2% of 
the rated load. 





’ CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 








The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics are demanded. 









For over 50 years Aiton & Co. Ltd. have 
specialised in the design, manufacture and 


installation of Pipework and Ancillary HEAT) OFFICE * DERBY ‘* WORKS * DERBY & SUNDERLAND 


Equipment for the highest temperatures 
and pressures. TELEPHONE : DERBY 47111 (10 LINES) TELEGRAMS: CHANNELED DERBY 
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OIL-FREE 


PISTON TYPE 


COMPRESSORS 









RR 


A 


5 : ; , 


“ ae ee, se 


~\ | 
| | 



















THE PISTON IS LABYRINTH SEALED 
without piston rings. 


Precision guided along the cylinder axis, 
it makes no contact with the cylinder 
walls and lubrication is unnecessary. 


The gas under compression therefore 


remains entirely uncontaminated. 5 ; 
m7 9848 i] 
For pressures up to 1700 psig with SULZER COMPRESSORS FOR OILFREE DELIVERY OF OXYGEN installed in an 
* electric bulb factory, type 2E130, suction volume 135 cfm, final pressure 275 
short peak loads up to 2500 psig and oatg, speed 725 toma, ent power apes S507 P 


capacities to abt. 3000 cfm. 


APPLICATIONS: Oilfree compressed air for atomisation, filtration, transporting and mixing liquids or for the supply of air, 
sterilised by the final temperature of compression. 


For the compression of oxygen, chlorine, noxious or corrosive gases, recovered solvents, valuable gases and vapours. 


For use in Breweries, Chemical and Pharmaceutical Factories, Hospitals, Steel Works, Rubber Works, Lithographic and Art 
Printing Works, and the manufacture and handling of food-stuffs and beverages. 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON. W.C.{ 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK = MADRID - CAIRO = RIO DEJANEIRO - BUENOS AIRES = SHANGHAI - KOBE. 
Agencies at -— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA ~ BOMBAY 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS = SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY - MELBOURNE = WELLINGTON 
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first choice ror Fi 


When it’s a question of conveying a liquid or gas through a 
movable pipe, AVICA know the problems—and the answers. 


AVICA pipe assemblies and components are made for all 
kinds of duties and to work under the toughest conditions, such as 


extremes of temperature and pressure, corrosive atmospheres, 
Above all, they are absolutely dependable. 





continuous vibration. 











suitable, 





SWIVEL PIPE COUPLINGS 
Used with rigid pipe when a flexible pipe is not 
Sizes 1/4", 3/8° and 1/2”. For hydraulic and other fluids at 


pressures up to 4000 p.s.i. 


FLEXIBLE PIPE ASSEMBLIES 


STA'NLESS STEE 
For most corrosive liquids and gases at temperatures from —183°C. to 
End couplings of many types. 


450°C: Sizes from 3/16” to 4s 
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WIRING HARNESS 
T hold 


Electrical wiring protected 
by rigid or flexible conduit 
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NTHE RUE STAINLESS STEEL 
FLEXIBLE PIPE EMB BELLOWS ASSEMBLIES 
Used to carry petrol, oil, air, steam, Take up thermal! expansion and con- 
hydraulic fluids, or machine tools, tracti rig pipes and ducts, also 
hydraulic presses, mining equipment hange ue t pre re variation from heat, oil, 

at pressures up to 5000 p.s Size /seQ as seais vaives and pressure bration 

range (i.d.) 532” to2 Temperature regulators For temperatures up to or peris 

range—40 C. to 160 C 450°C 

g the full range of 
* “se ¢ 
Stuy_52 a0) 
Sh ge 





Illustrated leaflets describin 
AVICA products are available on request. 
Please write for those that interest you. 





AVICA EQUIPMENT LIMITED - MARK ROAD - HEMEL HEMPSTEAD - HERTS 
Cables : Avica Hemel Hempstead 


Tel : Boxmoor 4711 
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THERMOSTATIC 


RIVLINK foratveeprives, YAY= 


The SUPER BELT for 








CONTROLLING 
STEAM SUPPLY 
@ Made in RUBBER FABRIC TO HOT WATER 
CALORIFIERS. 
@ Least Stretch—Longest Life £ 
te. 
@ Each Link a Complete Unit The 
HORNE 
@ Detachable and Adjustable ENGINEERING Co. Ltd. 





35 PITT STREET, GLASGOW 





ee ~ — 





RIVLINK BELTS LTD.) BGeeauiieaE 


NORTH STREET - OPENSHAW TANKS. 


WITH OR WITHOI 


MANCHESTER 11 Telephone: EASt 2302 











PATTERN MAKERS’ FILLETS 


~~ “PLASTIFIL” PATENT WAX FILLET 
“ee “POLYFIL” PATENT PLASTIC FILLET 
LEATHER FILLET 


WOOD FILLET 
From y| J. W. & C. J. PHILLIPS LTD 






Tanks, any size or shape fatricated and 
rubber, lead or plastic lined to your 
specification. 
Quench Tanks for use with 
Hardening Furnaces can be fitted 
OO? with internal baskets or flight 
TD. 
aes POMEROY STREET, NEW CROSS DOWSON & MASON L 
LONDON, S.E.14 LEVENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 6251 (5 LINES) 
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N.S.F. castings both black and 
machined are meeting the exacting 
requirements of the heavy motor 
industry, bearing manufacturers, and 
scores of other firms who are 
leaders in their respective fields. 










N.S.F. offer you the facilities of a 
modern steel foundry, also those of 
a well-equipped machine shop, plus 
40 years experience in producing 
steel castings of unrivalled quality 
and finish. 











If your product involves castings 
up to 25 cwts., N.S.F. can and 
would like to serve you. 






_National Steel Fo 


(1914) LTD.. KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN 693, Lonpon Orrice, ALEXANDRA HOUSE, KINGSWAY W.C.2 
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CENTRIFUGAL PUMPS 
self-priming 

up to 26 feet vertically 
for SEWAGE and SLUDGE 


HAMMELRATH & SCHWENZER - DUSSELDORF 
PUMPENFABRIK - KG. - ABT. B65 

















@ For heavy loads 
and high speeds 
in engine and 
industrial plant bearings 





MAGNOLIA ANTIFRICTION 


ANTIFRICTION 
METALS 





FLOWER BRAND 
NAVY BRONZE 
TURBEX 

T.C, ALLOY 

OIL ENGINE 
CRUSHER BRAND 


METAL CO. 


OF GREAT BRITAIN LTD 
34, VICTORIA STREET, LONDON, S.W.1 
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| The KEY to a good replacement 
floor silted 








existing go ee 
by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 





THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, I!. NEWGATE ST., LONDON. E.C.l. Tel. City !488 


New threads 
for old 'é 


in damaged components 










Hard tough threads in soft materials, used and 


approved by the Aircraft industry designed for : 
use in soft metal components wood or plastics. : 
Simple to use, remains permanently in place j 
Full range of standard sizes in B.S.W.: B.S.F. 

B.S.P.: B.A., U.N.F.: U.N.C. and Metric thread 


forms. 


eS AMM VN 
Fo S THREAD Bee. 
INSERTS | 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Groms: Circle, Bath. . 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS etc. 














LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


CRANE BLOCKS 


PULLEY BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 





Manufacturers of High Class 





phone: CARDIFF 23641 Send for Brochures 
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short-handed ? 


Only one pair of hands is required to operate the Azoflex model 221 to produce prints in large 
quantity — dried, flat and ready for immediate trimming and collating. No darkroom, no elaborate 
ventilating system and ducting are necessary as there are no unpleasant fumes, and therefore AZOFLEX 
machines are completely mobile to facilitate reorganisation or expansion. Exposing, developing and 
print delivery are all synchronised for an even flow of finished work, and output in excess of 100 
20” x 30" prints per hour can easily be achieved. AZOFLEX 
is the only daylight reflex copying process and it is the only 
photoprinting process to apply a measured dose of developer, 
thus ensuring optimum quality. 

The majority of AZOFLEX photoprinting machines can, 
subject to certain conditions, be hired as an alternative to 
outright purchase, where this is preferred. 

















AZOFLEX MODEL 221. Combined synchronised printer and 
developer. Capacity : Cut sheets and rolls up to 42 in. wide. Printing 
speed: from 6 in. to 154 ft. per minute. Dimensions: Height 52 in. 
Width 67} in. Depth 52 in. with delivery tray extended. Weight : 
approximately 850 Ibs. 








Enquiries to: 
Ilford Limited, Industrial Sales Dept. AZ14H, 

Az of le x Ilford, Essex 

Telephone: ILFord 3000 








MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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We invite your enquities— 









And the 
ul difference? 


Maybe £5,000 


How? Faulty water gauges were spotted, and an accident costing £5,000 or 
more has been prevented 

Spotted by whom? By a Vulcan Engineer-Surveyor during his regular 
inspection of the boiler. Experience gives him almost second sight into the 
accidents that are waiting to happen 

Are his services expensive? Not at all. Your broker will tell you 
that, though the Vulcan man is a specialist, his services cost no more than 
insurance and inspection by general practitioners 





What Vulcan insures, Vulcan inspects—thoroughly and regularly. As a result 
our clients have made us one of the largest engineering insurance 
companies in Europe 








i. 


(ence! 
THE | FREE 81 | 
*“Vulcan’’—a journal of ab- 
| sorbing interest to all users | 


BOILER & GENERAL INSURANCE CO. LTD. of plent end machinery, with | 
67 KING STREET, MANCHESTER 2 


reports of accidents and 
safety hints. For a year’s 
subscription — free — write | 


VULCAN INSPECTS—AND PROTECTS Teens to Dept. 18 2s 






for all types of rubber hose. 


This rough bore SUCTION HOSE is built from rigorously tested 
materials with accurately pitched spiral bore. Corrugated or smooth 
surface as required. External armouring and fitted couplings if 
desired. For hoses to your special requirements get in touch with 








an 


SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7 RENFREW 
Telephone : RENFREW 2384 Telegrams: RUBBER, RENFREW Telex. 77-107 




















NEW 


Lug-Type COUPLINGS 


better-built by 


HHEREOLES, 





for dependable performance. 


@ Screwed B.S.P. threads. (Special threads 
can be supplied to order.) 


@ Made in best quality commercial BRASS 
or GUN-METAL 85/5/5/5. 

@ Specially selected leather washers. 

@ Undercut at bottom of thread prevents 
washers falling out. Ji 

@ Machined and polished all over. 

@ Lugs are buttressed for EXTRA strength. 





for = 
SUCTION — 
and 


DELIVERY 
HOSE 


mvvLSHAD PESACH MEAL A44¢S GPT ARA POURRA A 


THUMB AALLA AL 





Full information and prices from: 


NEWTON SALES COMPANY LTD. 


(Industrial Division), 517, Fulham Road, London, $.W.6. Tel: FULham 4228 


THE SPECIALISTS IN HOSE FITTINGS 











FORGINGS 


FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR — 


BRITISH INDUSTRIAL TOOL SUPPLIES LTD 


DUDLEY ROAD: LYE: NR. STOURBRIDGE - TEL: LYE 2421 
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ROLLS-ROYCE 


HIGH ALTITUDE 
AERO ENGINE TEST PLANT 





























DESIGN, 
FABRICATION 
and ERECTION 


of the Test Cells, Pressure Vessels and 

Ducting which largely comprise the Rolls- 

Royce High Altitude Test Facility were 
entrusted to 


arvey 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) 

Consulting Engineers : 
VicLellan & Partners associated with Merz & McLellan 











PROBLEM FOR FERODO 


15 miles of unsupported cable! 





Ferodo Friction Linings were selected, after extensive tests, for 
4 weeks’ severe retardation braking on the pay out gear of H.M.T.S. 


Monarch. She crossed 2,200 miles of the Pacific, from San Francisco 


*se*ee e000 


to Honolulu, laying two repeatered telephone cables—sometimes to 

a depth of three nautical miles, the deepest ever laid. 

Long before this voyage, the manufacturers and designers of *‘Monarch’s”’ 
cable engines and gear knew the existing brakes would be unable 


to take the increased strain expected in the Pacific. So they called in 





‘erodo for technical advice on choosing the ideal frictio aterial. 
I lo for technical advice on choosing the ideal friction material 


* Ferodo welcome your friction problems 


FRICTION LININGS FOR INDUSTRY 
: | 


FERODO LIMITED: CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 





**eee8 200 


ee 00 
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THE HOWARD ‘M’ TYPE 
EASY CLEANING 
STAINLESS STEEL 

POSITIVE 
ROTARY PUMP 


% No contamination of the product being pumped, by oil or 
grease, as all bearings are external to the pump chamber. 

% No churning or agitation of liquids—the pump can be used to 
handle sensitive liquids on account of its moderate running speed. 
% Easy dismantling forcleaning and reassembly by unskilled labour. 
% No contact of moving parts in the pump chamber. 

% Large suction and discharge passages and easy streamlined flow 
through the pump enable it to handle thick and viscous liquids 
with ease. 

% Pumps can be supplied with branches screwed to suit customers’ 
specific requirements, such as:—A.P.V.R.J.T. to B.S.S. 1864, 
A.P.V./S.P., American-type Acme thread cone fittings, B.S.P., or 
if preferred, flanged connections. 





% Positive-acting. 


THE ENGINEER 





Positively the ONLY pump with all these features! 


%* Built-in, hand-operated Volume Control for regulating pump 
output is incorporated in the pump casing, if required. This cuts 
out all unnecessary pipe-work, but must be specified when ordering. 
% If required, mechanical gland seals can be fitted at extra cost 
in place of the normal packed gland type stuffing boxes. 


Howard Stainless Steel ‘M’ Type Rotary Pumps are specially 
designed for the Food, Chemical, Dairy, Brewing and allied indus- 
tries where ease of cleaning is essential. The pump is constructed 
with a pump chamber overhung from the bearing housing, which 
makes all working parts readily accessible and reduces the number 
of glands from four to two. Made in seven sizes for capacities up 
to 15,000 g.p.h. and for heads up to 200 ft. 


Also manufacturers of Howard Triplex, 
Centrifugal and Proportiometer Pumps 


Howard *‘M’ TYPE ROTARY PUMP 


80A 


EASY DISMANTLING LIKE 
THIS WQ IN 60 SEC. 










SEB, sa a 
2. Atter removing the four wing nuts, 
proceed to take off the Rotor Case by 
gently sliding it off the, four studs. 





Biicnsctrraiec ate 


3. Unscrew the two Rotor Retaining 
Nuts, slide the Rotors off shafts. 





4. After removing the Rotors, pull the 
backplate forward over the two shafts; 
all components may then be cleans 
with boiling water, or detergent. 


For further information, pleare write to: HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE. TELEPHONE: EASTBOURNE 1179 TELEGRAMS AND CABLES: HOWMATIC, EASTBOURNE 








HAVE 





A THICKNESS 
MEASURING 


YOU 








PROBLEM ? 





Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 

It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

of + 5% + .000o1’. Non-ferrous foils, sheetings etc., 

can also be measured if laid on a ferrous base. 

i A wide range of models includes versions for gauging 
Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 


‘ELCOMETER 


THICKNESS GAUGE 


BAST LANCASHIRB CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 


Agents throughout the world, 








Measures :- 
@ Coats of paint. 
®@ Vitreous Enamel. 
@ Tobacco Leaves 

@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

@ Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “‘ The Elcometer Thickness Gauge”. 


SOFT APOC EOE OS OES HEHE ESSE OOOOH SESE sO EEeeeeeseeEDeeeS 
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Water treatment problems come in all shapes « sizes 











oS) im, . sj inns For more than fifty years Paterson have been solving a utmost economy. With these ends never out of sight, Paterson 
Die we mE multitude of water treatment problems, some for municipal | have produced plant to treat water for use in as many ways as 
pa ® undertakings, others for industry, many for organizations | could conceivably be needed. Softening, filtering, clarifying, 
abroad. Not all these have been straightforward, and onlya | purifying — Paterson plant joes all this, and much more. 
few have resembled others. But they all had in common a | That's why, whatever the shape or size of your water treatment 

demand for a solution that combined absolute efficiency with problem, it’s certain ... 





... to be solved by 
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DESIGN OF COMMERCIAL VEHICLES 


Last Sunday the second rally of the nine-month-old 
Historic Commercial Vehicle Club took place, and there 
assembled at Southall, mainly under their own power— 
but not in the case of a 1916 steam wagon which claimed 
to be “still going strong ’—a varied band of vehicles 
built before 1931. Not only enthusiasts but numbers 
of the public gathered to inspect these trucks, buses and 
fire-engines, many of them preserved in, apparently, 
original condition. But during the rally there passed by a 
vintage vehicle, beautiful in green paint and gleaming 
brass, which was indisputably maintained in perfect 
serviceability, and yet it attracted no attention at all— 
for this was a “ Castle’ class locomotive on the Western 
Region main line. The contrast between the road vehicles 
which have changed almost beyond recognition within 
living memory (Lord Montagu welcomed, and_ the 
members of the club acclaimed, survivors of the “* Old 
Contemptibles” who earned immortality for almost the 
first vehicles built for London bus routes) and the railway 
engine, which has spent over a quarter of a century in first 
line service, is instructive. Operators of aircraft and 
automobiles alike afford to write off their equipment 
rapidly, they spend relatively much of their earnings on 
new plant, and thus they give employment to many 
engineers who are ambitious always to improve their 
products. This dynamic process poses problems—to-day 
the air lines are faced with the decision whether or not 
to offer cheap transport as an alternative to high speed— 
but it is an effective way of bringing the advances made in 
laboratory and design office into the service of the public. 
But even the slightest acquaintance with the history of 
the commercial vehicle demonstrates that the process is 
not one that cannot be impeded or arrested. The more 
obvious examples are the effect of Scotland Yard behests 
upon the cabs of London, and the substitution of mirrors 
for all-round vision on British-made vans. Thus the 
opportunity offered by the nineteenth International Motor 
Transport Exhibition to examine whether the vehicle 
builders are still pressing on, and being pressed on, to 
designs that will render obsolete to-day’s vehicles was 
welcome. 

A visit to Earls Court leaves no doubt that there is still 
much for the engineer to do. It cannot, surely, be true 
that a tractor which carries its entire load upon a fifth 
wheel and a lorry with a platform body over which fork 
lift trucks may drive make the same demands upon 
their structures ; yet both are generally built on ladder 
frames. Driven wheels are still almost universally on 
live axles, despite the fact that these axles persistently 
pass through the space where the structure should be. 
Air sprung vehicles which have discarded steel springs 
are seen with great beams in their place: these may 
act as reservoirs, but they are unsprung weight. 
Chassis with automatic continuous lubrication have 
“only three grease nipples.” But these three are still 
enough to require the vehicle to be brought into dock, 





particularly as they are on the propeller shaft and 
to grease them may involve inching the vehicle until 
they are exposed. Moreover, to lubricate four bearings 
through one nipple, one feels, must be a hazardous 
business. (Classical solutions to these last two problems 
were to be seen on Ford vehicles—at the vintage rally.) Air 
braking systems are being complicated by the addition 
of closed circuit hydraulic links, adding further vital 
checks to the maintenance task without easing the pro- 
vision of hydraulic power steering, tipping, or gear 
changing or of anti-skid braking. At this early stage in 
their introduction disc brakes are already confined to 
designs with the disc driven at the inside, despite the fact 
that this affords a path for heat into the hub: the theo- 
retical advantages of a disc driven at the outside may be 
important when really large powers are involved, and 
should not be discarded without trial. This same trend 
towards conformity can be seen in the evolution of indi- 
vidual designs. At the 1956 show an integral construction 
double-decker bus appeared with a completely stepless 
centre gangway running between the front i.f.s. units 
and over the cranked rear axle. But the production 
vehicle has conventional axles front and rear, at a cost of 
increased height and turning circle. Another range of 
vehicles now uses an 0.h.v. petrol engine which is virtually 
a modified diesel, reaching a power of 70 h.p. at 
3000 r.p.m., in place of a side-valve V-8 giving 85 h.p. 
at 3500 r.p.m., both with a torque peak at 1600 r.p.m. 
Once the torque-sustained gear change is accepted for 
heavy vehicles the heavier, slower engine has no attrac- 
tion, while a fuel injection version of the older unit, 
mounted inverted, would have been a great asset for 
the underfloor-engined coaches favoured in this country. 
Direct evidence that the state of the art is not being 
advanced at full speed was afforded us recently by one of 
our major bus and truck manufacturers, who reported 
that not only were his customers overseas the best market 
for a torque-sustained change in passenger vehicles, but 
that one of the Continental distributors was rebuilding 
the goods vehicles to have a “ hot shift.” It may be said 
that the British professional driver, confident in his reper- 
toire of clutchless, racing, straight through and clutch- 
stop shifts, does not need the “foolproof” gearbox. 
But in sufficiently severe conditions no amount of skill will 
suffice, and it is more likely that the Continental operators 
are demanding that their drivers perform runs which, on a 
classical vehicle, would need skill and endurance beyond 
their powers. If this is true, this country is in two ways 
worse off ; its vehicle builders are relatively isolated from 
the most important—the most demanding—customers, 
and its transport operators are using more manpower 
than they need. The reasons why British operators- 
remain content with low-performance vehicles are easy 
to see. Legal restrictions on speed, the tax on fuel, and 
the restrictions on how and where a driver spends time 
off, all force utilisation down and render a cheap vehicle 
necessary, and this trend is emphasised by the fact that 
road vehicles are subject to purchase tax. It is believed 
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by all the exhibitors whom we have consulted that the 
Minister of Transport and Civil Aviation is interested in 
the European standards for vehicle performance—though 
no two persons agree as to what the ministerial policy is or 
even whether it exists—and more welcome than the facile 
congratulations with which the Minister opened the show 
would have been an explicit statement of his attitude 
towards the numerous regulations and taxes to meet 
which in years hence the engineers must devote their 
energies. 


NO SKILL FOR GRADUATES? 


In his Presidential Address to the Institution of Loco- 
motive Engineers on September 17, Mr. Arbuthnot had 
quite a lot to say about works training of professional 
engineers, a subject which is being much discussed nowa- 
days particularly within the Institutions of Mechanical 
and Electrical Engineers. For those Institutions as quali- 
fying bodies have to make up their minds what does and 
what does not constitute a satisfactory practical training 
for a professional engineer. In the days of our great- 
grandfathers that question was quite simply answered. 
Anyone who wished to become an engineer must undergo 
an apprenticeship very similar to that undergone by any 
skilled hand and should, in addition, put in two or three 
extra years as an “ improver.” At least five and preferably 
seven or eight years were spent in the works. The product 
of the system was a man at least as skilled in handicraft 
as many of the men in a works, with an apparently innate 
ability to see the right proportions for any piece of 
machinery and how it could be made and fitted to another 
piece. He was practical to his finger tips, had an eagle 
eye for detecting faults in manufacture and often proved 
inspired in design. Little stress was laid in those days 
upon knowledge of theory. But now, because it has 
become recognised that academic ability in an engineer 
is absolutely essential and because it is taking longer and 
longer to impart higher and higher academic ability to 
the budding engineer it has also become recognised that 
the works practical training must be curtailed. Middle- 
aged engineers of to-day only spent about three to three 
and a half years in the works. Their sons are expected 
to acquire an adequate amount of practical knowledge in 
a mere two or two and a half years. 

We all tend to revere the notable men of our fathers’ 
days and to regard the younger generation of our own 
day with some disfavour. For generations, in conse- 
quence, the “country has been going to the dogs” in 
the estimation of older men. No doubt this natural 
human characteristic has something to do with the feeling 
of most living engineers that the reduction of the time for 
works training is regrettable, if not indeed disastrous, and 
with the reluctance of some of them to admit that the 
training in the works of their academically educated sons 
may be best accomplished by adopting methods quite 
different from those which produced such outstanding 
grandfathers ! When works training was to extend over 
a period of five years or more the idea that the trainee 
should gain handicraft skill in all departments of the 
works—pattern making, founding, smithy, machining, fit- 
ting, testing, &c., was reasonable enough. But is it reason- 
able to-day ? For our part we think it isn’t. For the 
time is altogether too short. Any handicraft skill acquired 
in any shop (or, for that matter, in the apprentices’ schoo] 
if the works has one) must necessarily in these circum- 
stances be of the dilettante variety just because there 
cannot be time if all departments of a works are to be 
visited and experience is to be obtained on several different 
production tools, to acquire any higher skill. But, why, 
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we wonder, do we in these days so frequently still think 
of skill in terms only of handicraft ? Nowadays, in any 
large works, there are departments, highly skilled depart- 
ments, that our grandfathers never heard of, such as the 
progress department, the planning department, the rate- 
fixing department, the jig and tool department, the costing 
department, and so forth. Can we be quite sure that a 
budding engineer might not get a more useful and a more 
practical training by working in such departments than 
by spending a week or two here and a month or two there 
in the actual producing shops ? One would expect a 
locomotive man like Arbuthnot to be keenly in favour of 
actual workshop training and he did, indeed, emphasise 
“the great value of the practical part of an engineer’s 
training and the need to acquire some personal skill in 
at least a representative selection of the various trades.” 
Yet he also remarks of his own works training “ very 
little actual instruction as such was provided and | 
recollect that I learnt disappointingly little during this 
period, beyond elementary aspects of locomotive work- 
shop technique and design.”’ Further on, too, he mentions 
neither with special favour nor with special distaste— 
merely with a kind of speculative interest—a scheme of 
works training for university graduates based on the idea 
that “in order to understand the operation of, say, a 
general machine shop or tool room it was not necessary 
to work personally on all the different machines.”’ Pairs 
of graduates prepare reports on each tool and report 
findings to the whole group. He also stresses the value 
of experience in processing, planning, rate fixing, and cost 
accountancy. Whether he intended to do so or not, Mr. 
Arbuthnot suggests that he learnt far more about the 
operation of a works and about the men in it from such 
experience than from his previous experience in going 
through the shops. 

One point about the works training of university gradu- 
ates has been already well appreciated in industry. It is 
that if the works training is to be telescoped down to only 
a couple of years or so it must be much more consciously 
planned than it was even only a generation ago. The 
graduate cannot be left, as he was then, to pick up 
instruction for himself. Instruction, it is appreciated, must 
be deliberately planned, though we doubt whether it is 
even yet sufficiently appreciated quite how fully it needs to 
be planned. And we do wonder whether it has been 
well enough understood that the kind of training which 
was admirable in the days of our highly practical grand- 
fathers may be quite inappropriate for somebody with the 
outlook of a university graduate, however satisfactory 
it may still prove for a skilled apprentice. Which, we 
feel, it ought to be asked, is more important : that the 
graduate should acquire a dilettante degree of handicraft 
skill in several trades ; or that he should acquire an 
understanding, from books and observation and deliberate 
instruction, of the powers and abilities of various tools 
and methods of production and their costs ? It is by 
no means necessarily true that he will adequately learn 
these things only by actually operating machines ! Again 
we suspect—we have in mind the practice of the Navy— 
that a graduate is fully ready to take, and actively desires 
to carry, responsibility. In the conventional works train- 
ing when he is transferred from shop to shop he carries 
little or none. Would it not be an advantage to alter the 
scheme of training to give him some degree of responsi- 
bility from the outset ? Need it necessarily be assumed 
even of the undergraduate pursuing a sandwich course 
that he cannot bear responsibility ? Lastly, would it not 
be truthful to say that a university trained man has a 
distaste for the dilettante ? Does not his training make 
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him desire to investigate any problem either exhaustively 
or not at all ? Of what use then to a graduate is the 
acquisition of such dilettante skill as an acquaintance of a 
month or two with any machine (or hand tool) can give 
him ? With so limited a skill he will never be able to do as 
his great-grandfather did—whip a tool out of a workman’s 
hand and demonstrate how a job ought to be done ! 
If handicraft skill is to be acquired at all surely it should 
be done in such a fashion that an exhaustive understanding 
of the capabilities and limitations and costs of one tool 
is acquired, in the belief that a fundamental understanding 
may thereby be gained of the operation of almost all other 
tools. Possibly only graduates intending to go to the pro- 
duction side could spare the time. Now that the time 
available for works training has been shortened—and since 
it appears inevitable that it is likely to be still further 
shortened in future—it does seem to us, therefore, essential 
that its real aims and objects should be thought out 
afresh. For it is not reasonable to attempt to compress 
into a shorter and shorter span of time a kind of training 
which is not necessarily at all suitable to bring out the 
best in the academically educated youngsters who now 
undergo it. The shorter the time available the more 
important it becomes that none of it should be wasted. 
Dare we let to-day’s graduates live to repeat Mr. 
Arbuthnot’s phrase that they “learnt disappointingly 
little during this period ?” 


SOME AERONAUTICAL JUBILEES 


The handing over to British Overseas Airways 
Corporation this week of two ‘“* Comet IV” aircraft and 
the recent announcement by Pan American Airways 
to the effect that, subject to government approval, jet 
services across the Atlantic will commence on October 27, 
come at a time of notable technological jubilees. While 
these are by no means confined to advances in aero- 
nautical science, the year 1908 will be remembered as 
having witnessed a spectacular series of forward steps in 
this department. One such step was made at the com- 
mencement of 1908 when, in the early part of January, 
Farman, piloting a Voisin biplane, made a circular - 
flight of 1km at a height of 25ft, winning the Deutsch- 
Archdeacon prize of 50,000 francs. The fiftieth anniversary 
of this flight was commemorated at Issy-les-Moulineaux 
on January 13, 1958, when M. Farman was present and 
the aircraft he used was on view. The early history of 
flights in Great Britain is in some dispute. In this 
connection it was put on record during April, 1958, that 
the inscription on Cody’s Tree at Farnborough had been 
revised (not without the creation of contention) to read: 
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‘“*S. F. Cody measured the thrust of his first aeroplane 
in 1908/9 by tying it to this tree. Nearby he made his 
first tests with his powered aeroplane on 16th May, 1908, 
and his flight of 1390ft on 16th October, 1908, was the first 
sustained aeroplane flight in Great Britain.” 

On June 8, 1908, Alliott Verdon-Roe had flown a 
biplane of his own design and construction powered by a 
24 h.p. Antoinette engine for a distance of between 75ft 
and 150ft at a height of a few feet above the ground. 
The Royal Aero Club disallowed his claim for the first 
controlled flight in Great Britain by an Englishman on 
the grounds that the distance was not considered long 
enough to constitute a controlled flight. During August, 
1908, Wilbur Wright made a number of flights at Le Mans, 
his aircraft being propelled by an engine of automobile 
type, with four cylinders 108mm bore, 100mm stroke, 
speed 1350 r.p.m. The declared output was 28 b.h.p., 
probable maximum output 34 b.h.p. Several flights by 
this aircraft were witnessed by F. W. Lanchester, who 
commented as follows: “I came to the conclusion that 
the engine showed no evidence of having been designed 
for flight ; there was nothing about the design which 
would conduce to weight-saving, although the weight had 
been cut by cheese-paring. During the last flight I 
witnessed, I was confirmed in this opinion when a 
connecting-rod failed and the end could be seen protrud- 
ing from a fractured crankcase.” Wilbur Wright’s first 
flight at Le Mans (Hunaudiéres Racecourse) was made 
on August 8, 1908, when he flew for one minute and 
forty-seven seconds and covered a mile and a quarter. 
One month later (September 9) his brother Orville made 
the first flight the duration of which exceeded one hour, 
This was at Fort Mayer, U.S.A., Orville Wright remaining 
in the air for sixty-two minutes and thirty seconds. It 
was during 1908 that Geoffrey de Havilland, assisted by 
F. T. Hearle, completed the construction—in a shed at 
Highclere, Hampshire—of a biplane (‘‘ Havilland 1”). 
This had two propellers, the engine being designed and 
built by Geoffrey de Havilland and F. T. Hearle. The 
aircraft was flown (or “ hopped”) in 1908 at Newbury 
Racecourse, Berkshire, and after being damaged was 
rebuilt with a single propeller as “‘ Havilland II,” in which 
form it did quite a lot of flying. It could hardly have 
been imagined, at Newbury, in 1908, that within fifty 
years a de Havilland airliner would fly from Hong Kong 
to Hatfield, Herts, a distance of 7925 miles in a total 
flying time of sixteen hours sixteen minutes. Nor would 
it have been thought possible, in North Carolina in 1903, 
that within fifty-five years the /ength of the fuselage of a 
** Jet Clipper” would measure 144ft, longer than the 
Wright Brothers’ first 120-foot flight at Kitty Hawk. 





** DERRICK APPARATUS FOR RAISING SUNKEN VESSELS ”” 

“ It takes a good deal in the present day to astonish an Englishman ; 
we are arrived at that state of indifference to novelties that if an 
elephant were to walk into our breakfast room we should merely 
request him to take a seat; the line of our vision is so constantly 
crossed by strange objects that we scarcely pause to inquire what 
they may be ; still there are few, in passing down the London and 
Tilbury Railway, that have not inquired what the object was which 
reared its gaunt form in the midst of the forest of shipping in 
the vicinity of the East India Docks ; for it presented a strange 
contrast to the light and elegant-looking masts and spars which 
surrounded it. 

“The derrick apparatus for raising ships, to which we refer, is a 
lofty triangular frame of wrought iron rising from the deck of a vast 
flat-bottom scow or float to a height of 80ft ; at this altitude it is 
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crossed by a heavy boom or horizontal beam of wrought iron, and so 
arranged that it may be either turned fore or aft or athwart ships, 
in the latter case one end projects avout 35ft beyond the side of the 
scow. Rising above the boom, supported by the triangular framing, 
is a large king post, tubular and also of wrought iron; from the 
head of this radiate nine wrought iron rods to various points along 
the boom, and acting as supports for a series of four-sheaved blocks 
which form the nucleus of the raising power. The boom is retained 
in its horizontal position by five wrought iron rods which extend 
from its in-board extremity to some plates which are rivetted to the 
framing of the vessel itself ; similar rods extend upwards from the 
end of the boom to the king post, which rises 50ft above the boom, 
tying all together. The weight of this prodigious affair above deck 
line, including rods, etc., is 250 tons ;_ the vessel itself is 257ft long 
and of 90ft beam. . . .”” 
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Commercial Motor Show 


No. | 


The Commercial Motor Show at Earls Court was opened 


last Friday by the Minister of Transport and Civil Aviation 


and continues until tomorrow. 


tion of vehicles from Czechoslovakia, France, Germany, and 


the United States. 


of the vehicles of technical interest: among 
new passenger chassis with air suspension, disc wheel brakes, 
and, as seen here, independent front suspension. Air suspen- 
sion appeared on other passenger vehicles and, particularly, 


trailers, and has brought with it much use of telescopic 


hydraulic dampers. 


HE nineteenth International Commercial 

Motor Transport Exhibition included a 
large number of vehicles that had been 
developed in various ways, frequently by the 
provisicn of air suspension or automatic 
control of the gearbox, but relatively few new 
designs. Atypical, however, was the stand 
of Guy Motors, Ltd., on which there appeared 
a new bus or coach chassis intended to carry 
a 36ft8ft body. This vehicle has air sus- 
pension, disc brakes, and a five-speed trans- 
mission with automatic control. The chassis 
is fairly conventional for a single-deck public 
service vehicle, the engine, a Leyland 0.680, 
being horizontal and mounted under the 
floor well forward : the all-speed governor 
is set by a hydraulic link from the accelerator 
pedal, and the shut-off control is power- 


It includes a small propor- 


Below we describe in outline a selection 
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operated by means of a solenoid. A fluid 
coupling and a short open shaft lead back 
to an epicyclic transmission with overdrive, 
direct, and three reduction ratios, each 
engaged by air motors under the control of 
C.A.V. automatic electric control gear. A 
further open shaft leads to the underslung 
worm final drive, and on the back of the 
worm shaft there is a special compact drum 
transmission brake. 

The rear axle is located by six links, four 
forming parallelograms in the longitudinal 
plane and two acting as Panhard rods. These 
latter are attached to the ends of one of the 
beams which run fore and aft at each end 
of the axle and carry the weight of the 
vehicle : the arrangement can be seen in 
the illustration below. Since the trailing 





Rear axle, suspension and transmission brake of the Guy passenger chassis 
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links will, in general, cause the axle to steer 
as the vehicle rolls, the use of a parallelogram 
linkage in the yawing plane dictates that all 
these links have rubber bushes. The springs 
are Firestone “ Airide”’ rolling diaphragm 
units (see page 253, February 14 last) and 
Armstrong telescopic dampers are fitted at 
each end of the axle. 

At the front the suspension is independent, 
and each wheel and linkage is built up as a 
sub-assembly : one is seen in our heading 
illustration. The short and long arms end 
in simple pivots and locate a standard 
carrying a conventional steering swivel : 
this standard is surmounted by the pedestal 
of another “ Airide’’ spring, the motion of 
which is of course not axial. With this 
arrangement the forces on the wishbone 
pivots when the vehicle is static are small 
compared to the weight of the vehicle ; 
this is not the case when the vehicle is 
moving, since the front dampers are attached 
to the lower wishbones. 

All four hubs carry Girling disc brakes 
with ** Hydrastatic ’’ clearance maintenance : 
those at front and rear have separate hydraulic 
circuits energised by compressed air: the brake 
pedal is to the right of the steering column. 

On the same stand was shown the 
“Warrior,” which appeared to be but 
another of the many legal-maximum eight- 
wheelers, distinguished mainly by having the 
visor at the top of the windscreen outside 
the cab and fixed. In fact, this new design 
of 24 tons gross weighs only 5 tons 
16 cwt 3 qr, complete with a ‘“ Hom- 
alloy”’ platform body, and it is claimed 
that it is also the cheapest of such 
vehicles. The engine is rather smaller 
than usual, but is naturally aspirated : it is 
the 7:7 litre A.E.C. “A.V. 470” governed 
to give 112 hp. at 2000 r.p.m., although 
when a crankshaft damper is fitted, 125 h.p. 
at 2200 r.p.m. is permissible on this engine. 
The five-speed synchromesh gearbox is 
fitted with a very short remote control that 
places the lever behind rather than in front 
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(Left) The trailing axle of the ‘* Warrior’ 


’ uses for trailing arms short leaf springs which deflect as the vehicle rolls or when the suspension meets the travel stops. 


(Right) The front spring of the ‘* Atlas ’’ has four eyes and is arranged to increase the front roll stiffness. Notice that instead of being tapered the ends of the leaves are bent 


of the driver’s left shoulder. The first rear 
axle only is driven, by an Eaton two-speed 
final drive, and the second axle is a light 
unit such as comprises the Primrose trailing 
axle conversion. This assembly is illustrated 
above, left : it can be seen that the dead 
axle is located by two short leaf springs, 
the side forces on which are taken by fixed 
guides. The main load is taken by coil 
springs—there is no balancing between the 
axles—and the springing is rendered 
progressive by solid rubber auxiliary springs ; 
there are hydraulic telescopic dampers. (We 
are advised that Guy Motors, Ltd., expects to 
be using no suspension medium other than 
air within the next twelve to eighteen 
months.) At the front the geometry is con- 
ventional, but in the interests of weight- 
saving braking is confined to the first axle. 
Another vehicle which only appears to be 
conventional is the “ Atlas,” a new product 
of the Standard Motor Company, Ltd., 
which conforms in appearance to con- 
temporary English light van practice, but is 
distinguished by a suspension based on that 
used in Standard cars before the war, despite 
the much higher. proportion of disposable 
load in the commercial vehicle. In this sus- 
pension, it will be recalled, all the wheels are 
located by three leaf springs, those at the 
rear being themselves unsprung weight. The 
front spring is no longer encastre at the 
centre : the top leaf has eyes at each end, 
and these are located on rubber bushes on 


sauna 


The ** Tempo 1500 
at the outside 


the front “‘ wheelbarrow ” each side of the 
sump. A pair of plates link each end of the 
spring with the corresponding upper wish- 
bone, and between these plates are held car- 
type swivel pin housings. A very small 
engine, the 948 c.c. “* Gold Star,” is used, and 
although this is a single-bank four-cylinder 
unit it is possible for a driver in the full 
forward control position to change gear by 
a lever projecting forward over the engine. 
An optional extra on the van is the pro- 





vision of sliding doors. These open by 
moving slightly outwards and _ travelling 
back, carried by a ball slide at the top and 
guided by rollers on a track on the side of 
the body : despite the apparent complexity 
of this door gear we are assured that its 
functioning is unimpaired by dust deliber- 
ately introduced into it. When the door is 
fully open, it can be restrained from running 
forward by engaging the interior handle 
with a curved sloping ramp. 


Commer 12-ton tractor and 24ft long, rear steering ‘‘ P.V.”’’ semi-trailer 





> has a chassis formed of two steel tubes running from one end to the other. On the left is seen the front suspension, with a double Hookes joint 
to suppress the effect of steering upon the velocity variation; and on the right the rear suspension, pivoted on preloaded bushes 
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(Left) The ‘* Atlantean ’’ has acquired leaf sprirgs in place of coil at the front, because the two-dimensional structure cannot accept the bending moments imposed by 


Notice that the nearside longitudinal is cranked to pass under the boarding platform. 


(Right) The ‘*‘ Super Constructor ’’ has abandoned a leaf spring in 


i.f.s. 
favour of coils for the front axle suspension, since the closely defined dimensions of the balance beam did not allow a reasonable spring rate to be attained. Note that 


In a low, forward control vehicle such as 
this access to the engine is very difficult to 
arrange, and this is particularly apparent 
when o.h.v. engines are employed : on the 
* Atlas” the plugs and the distributor are 
obscured by the fixed panels of the engine 
bay. This has led to the treatment of the 
engine and front suspension as one large sub- 
assembly that can be made _ removable. 
This approach suggests the advantage of 


driving the wheels upon which the weight of 


the engine is carried, and has been exploited 
in Germany. The 25 cwt “ Tempo 1500” 
vehicles of Vidal and Sohn, Harburg, Ham- 
burg, use engines supplied by the British 
Motor Corporation, as do some of the 
designs of Jensen Motors, Ltd., and the 
English firm is now manufacturing the 
foreign vehicles under licence. An example 
displayed at Earls Court is illustrated on page 
517. The mechanical design is straightforward, 
particularly in such details as the remote 
control gear change, but it is noteworthy that 
ball joint steering/suspension pivots are 
attached to the centrally clamped spring. 
The absence of a rear axle and transmission 
shafting allows a variety of different con- 
figurations to be adopted, and the examples 
displayed included an elevator truck, the 
box body of which can be raised to match 
different loading platforms and lowered 
sufficiently for small hand trolleys to be 


the tyres specified are Michelin “* Sahara ”’ 





The ‘* Airbeam ’’ suspension employs two trailing 
arms to carry the short oscillating axles 


wheeled from the ground straight into it. 

A vehicle which has been modified exten- 
sively since the 1956 exhibition is the Leyland 
* Atlantean,” which was shown then (and 
described on September 7, 1956, page 338) asa 
low-height, small-turning-circle, 78-passenger 
bus. Since then it has been redesigned, we 
are advised, to reduce its selling price to 
bring it in line with that of a normal double- 
decker bus. The most significant difference 
is that it is no longer of integral construction, 
and in fact chassis without bodies are avail- 


ry 
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The “‘P.V.”’ rear steering trailer couples on to an unmodified S.A.E. fifth wheel and responds to tractor movement over rather more than 180 deg. 


able : this has the advantage, to the makers, 
that the vehicle can economically be ex- 
ported to countries where the indigenous 
coachbuilders could not undertake a stressed 
structure. The front suspension has altered 
from coil spring wishbone i.f.s. to beam axle 
with half-elliptic springs ; this has increased 
the swept turning circle from 62ft to 68ft 
diameter. The rear axle is now a single- 
reduction unit with the differential on the 
centre line of the hubs ; this has caused a 
step to appear in the lower saloon, and the 
overall height has gone up from 13ft Sin to 
14ft 4in for a 78-seater. (There is now a 
73-seat low-height version with a side gang- 
way at the rear of the upper saloon with a 
height of 13ft 4in unladen.) The new axle 
has an anti-roll torsion bar. The bevel 
gears after the gearbox are now followed by 
a helical spur reduction for which four 
optional ratios giving overall reductions 
between 6-074 and 4-15 can be provided. 
The power unit has changed in detail, a 
hydraulic governor having displaced the 
pneumatic component, and it inspires cold 
instead of warmed air. There is no longer 
provision for using the main engine radiator 
as a source of hot air for cabin heating. 
he sideways-opening doors of the engine bay 
have been replaced by a single plastic cowl- 
ing which extends forward over the power 
unit, so that to allow it to open upward 





Two 


separate turntables at the rear are coupled by a simple track rod 
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(Left) This frameless tank trailer has air suspension : 


there is a recess in the back of the bus 
under the upper deck. The power unit 
is quickly removable mounted on its sub- 
frame ; it is pointed out that only fuel, 
electricity, and exhaust connections need to 
be made to enable the engine to be run 
when removed, and so a fleet owner can 
easily hold a spare power pack in a fully 
tested and prepared state. 

Another development on the same stand 
is the “Super Comet” goods chassis, a 
14-ton gross two-axle vehicle, supplementing 
the 12-ton “* Comet.”’ The new vehicles have 
a six-cylinder engine bored out to 4: lin— 
377 cubic inch swept volume—{it will be 
recalled that the recently redesigned Albion 
“Claymore” has a four-cylinder version of 
this unit) and at 2400 r.p.m. have 110 b.h.p. 
available. The transmission is a five-speed 
box with an optional sixth gear with a 
ratio of 0-76, and the final drive is the two- 
stage hub-reduction axle illustrated in our 
description of the Albion “ Chieftain” 
(August 1, 1958, page 188). The “* Super 
Comet” is in all cases forward control, 
though as no remote gear control is used the 
cab is different from that of, say, a “Beaver.” 
The cab is a Motor Panels product with much 
in common with that of a “ Chieftain” or a 
“* Clydesdale,” although on the latter the front 
wheels are further back and the door extends 
down to step level. 

Another range of goods vehicles that has 
been revised in detail is that offered by 
Commer. Instead of a four-speed box 
with overdrive a five-speed direct-top trans- 
mission is now available, and standard on 
the 12-ton tractor. This gearbox is an 
advanced design on classical lines, having a 
cast magnesium casing divided on the plane 
of the main and lay shaft axes. Distinctive 
is the method of interlocking the three 
selector rods: sideways travel of the gear 
lever moves a heavy arc which engages all 
three selectors, and the striker is at the 
centre of the arc. Thus when the striker is 
opposite one selector, the other two are held 
in neutral by the arc. Of the indirect ratios, 
the higher two are helical trains engaged by 
dog clutches and the lower two straight 
toothed sliding gears. The box was demon- 
strated to us on the 7-ton payload chassis 
with a short remote control, and proved 
attractively quick and easy to change when 
driven by the Rootes three-cylinder two- 
stroke : the first-reverse selector is safe- 
guarded against selection by mistake for 
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the tubular axle is employed as an extremely stiff roll bar 


second-third, but can be engaged rapidly 
when desired. The shift pattern is straight- 
forward, first and fifth being forward at 
opposite ends of the gate. 

The smaller trucks in the full forward 
control range, of 4, 5 and 6 tons payload, 
are available with a Perkins “* C.305”’ oil 
engine as an alternative to the Commer 
petrol engine. This engine may be regarded 
as a ‘*P.6” with chrome-plated liners (as 
standard) of 3-6in bore, instead of 3-5in, 
giving a swept volume of 5003 c.c., and is 
inclined at an angle of 24 deg. to the 
horizontal ; it runs up to 2400 r.p.m. to 
give 87 b.h.p. An interesting detail is that 
it is the first English six-cylinder engine to 
employ a distributor pump ; Commer were 
also the first vehicle builders to standardise a 
four-cylinder distributor-pump engine when 
they adopted the “23 C.V.” Standard 


engine, which is still optional on the }, | and 
14-ton 


vehicles. The smallest Commer 
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(Right) The ‘* Airtrail ’’ bogie affords a large 
balance movement over the front and rear wheels each side without affecting the spring volume 


vehicles have no diesel option, using the 
1390 c.c. and 1495 c.c. o.h.v. petrol engines 
common to Rootes cars. 

The Commer tractor is seen, in our illus- 
tration, cornering with a Taskers “PV” 
12-ton rear steering semi-trailer. 

The trailer takes its designation from the 
original patentee of the principles involved 
in its rear wheel steering, the Prince Via- 
zemsky : the patents are now the property of 
the manufacturers. It was demonstrated to us 
that the trailer would track within inches of 
the tractor on a fairly tight turn, with the 
obvious advantage that there is no need to 
leave a corner very late and then rapidly apply 
a large steering deflection. An interesting 
characteristic of the vehicle is that the trailer 
must be expected to sweep outwards when 
a turn is being initiated ; if, for instance, it 
is driven alongside a kerb and the tractor 
turned sharply away from the kerb, the 
trailer wheels will climb over it, just as would 
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the front wheels of a rigid vehicle moved 
away in reverse. In reverse the vehicle is 
highly responsive, as might be expected, far 
less space being needed to effect a change of 
trailer heading than with a conventional 
vehicle. 

Another exhibit of Taskers of Andover, 
Ltd., was a 15-ton semi-trailer with “ Air- 
beam” suspension. This employs the 
familiar oscillating axle geometry, but the 
leaf springs are replaced by tubular beams. 
At the rear of each beam there are an Andre 
single-convolution air spring and a pair of 
telescopic dampers: to prevent the beam 
twisting as the axle oscillates it has a cross- 
beam at the front ending in “ Silentbloc ” 
bushes. The air for the suspension system 
is tapped from the double line brake supply, 
but only when the brake reservoir is at more 
than 60 Ib per square inch. 

An air suspension contrasting in almost 
every way with this design was shown as the 
“ Airpois ” by Thompson Brothers (Bilston), 
Lid. This was a 2100-gallon frameless 
tanker, and, on the assumption that the 
liquid cargo does not add materially to 
the rolling inertia, the vehicle has been 
endowed with extreme roll stiffness: on a 
haulage vehicle this would, of course, result 
im high peak loads on the tyres, even 
though on a semi-trailer the mean tyre loads 
are settled by the elevation of the road. The 
oc ene consists of a stiff tubular axle 
with two folded sheet steel arms running fore 
and aft at its ends : the front ends are held 
by rubber mountings on the two runners 
along the bottom of the tank, and the rear 
ends are attached to a beam spanning the 
width of the vehicle. This beam is located 
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by a Panhard rod, and thus the axle/trailing 
arms/beam frame is required to distort in 
the “lozenge’’ mode. At each end of the 
beam a Dunlop “ Pneuride ’’ bellows carries 
the weight of the tank. 

We illustrate also the “ Airtrail ’’ suspen- 
sion bogie of Cranes (Dereham), Ltd. A 
demonstration of this suspension was des- 
cribed on page 368, March 7, 1958 ; the 
control valves, which sense the relative 
attitudes of the front and rear arms on each 
side, no longer have a step-function response 
to displacement but are now Hymatic valves 
with a time delay built in. This may be 
expected to reduce the cost in air of a heavy 
stop (braking forces compress the linkage). 

An interesting and unusual body made an 
impressive display on the stand of Holmes 
(Preston), Ltd., where it could be seen with 
lights shining through it. This body applied 
glass-fibre reinforced polyester resin, not to a 
translucent van roof, but to the construction of 
a tipping body. This construction is claimed 
to have significant advantages : it gives a 
body about three-quarters the weight of light 
alloy (at roughly the same price), it is more 
resistant to abrasion, it is more easily repaired 
in case of accidental damage, it resists 
corrosion—on the carriage of fresh coke, 
body lives greatly exceed those of steel bodies 
—and there is less tendency for sand or other 
minerals to stick, so that the body needs less 
tipping and empties quicker : eventually this 
latter feature may allow scow-ended bodies 
to do the work of tail-board tippers, but at 
present the mouldings are of uniform cross- 
section. We illustrate such a vehicle : the light 
panelling outside the light alloy load-bear- 
ing structure is also of glass reinforced resin. 


(To be continued) 


The Montreal Power Conference 


No. II—{ Continued from page 487, September 26) 


Our account of the sectional meeting of the World Power Conference, which was 
held in Montreal from September 7 to 11, continues in this issue with a review of 
those technical sessions at which the subjects of coal, oil and gaseous fuels, and 
nuclear energy and nuclear fuels, were discussed. The general theme of the 
conference was ** economic trends in the production, transportation and utilisation 


of fuel and energy. 


MPROVED methods of mining, on the 

one hand, and problems of differing practice 
and usage brought about by producing coals 
of lower quality, were the two main themes 
discussed in Section Bl of the conference. 
These two facets of the subject were linked 
by discussion of one other topic, suggested 
by the general reporter, namely, the advan- 
tages and disadvantages of centralised 
control. 

The twelve papers presented in Section BI 
were principally concerned with the overall 
economy of mining coal under the various 
national conditions and limitations. Ten 
of the papers could be covered by this head- 
ing, with contributions from Australia, 
Canada, France, Western Germany, Great 
Britain, India, Poland and the U.S.S.R. The 
British paper dealt with mechanisation in 
coal mining; the same topic related to 
hard coal in Western Germany was discussed 
in one of the papers from that country. The 
second West German paper discussed the 
power economy of the mining industry in 
relation to the country’s total energy produc- 
tion. The two French papers dealt respec- 
tively with stockpiling as a method of regulat- 
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ing production, and with capital investment 
in coal. The Polish paper was about brown 
coal utilisation. 

In addition to these national reviews, a 
paper from Japan described methane drain- 
age and its advantages, as practised at the 
Takamatsu coal mine. And lastly, the limit- 
ing ash content permissible in power station 
coals was discussed in a second paper from 
Poland. 

Trends in mining the coal were sum- 
marised, amongst other matters, in the general 
report for Section Bl. This report was 
written by Professor Allicut, of Toronto 
University, and in the next section of this 
article we reproduce the relevant abstract. 


EXTRACTION AND HANDLING 


The most significant factors in this regard 
are the rapidly increasing importance of 
mechanisation, the adoption of open-cut or 
strip mining, the growing application of 
electric drives and of improved methods of 
roof support. For instance, in New South 
Wales, modern facilities are now being used 
in 60 per cent of the mines and the output of 
coal per man-shift has risen from 3-56 to 
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4-3 short tons during the period 1949-57. 

It is stated, however, that there is still 
ample scope for mechanisation and modern- 
isation. Open-cut production has also been 
used as a fluctuating fringe on the margin 
of the underground industry and is now about 
10 per cent of the total. The underground 
operations, themselves, have been reorgan- 
ised, the cost of drilling has been reduced, 
and a pool of plant and equipment has been 
provided for general use. Further, it is stated 
that, in New South Wales, 67 per cent of the 
output is derived from seams that are 6ft to 
13ft thick, as these are the most economical 
to work. Thicker seams than these are said 
to be more troublesome. 

The Cape Breton area, in Eastern Canada, 
has submarine deposits where the working 
faces are from 2 to 3 miles from the shore 
line, with consequent increase in travelling 
time, transportation, ventilation and upkeep 
costs. For these reasons, and partly because 
of lack of markets, the output has fallen 29 
per cent between 1913 and 1956. A planned 
development of mechanisation is nearing 
completion and the output per man-day has 
increased from 2-1 tons in 1950 to 2-56 tons 
in 1956 ; further increases are anticipated. 
In Alberta (Western Canada) some 53 per 
cent of the total output of sub-bituminous 
coal is being produced by strip mining. 

Labour and other difficulties have been 
experienced in the German hard coal mines, 
on account of the great working depths and 
small seam thickness, and this has resulted 
in considerable advances in mechanisation, 
within the past decade. In water-bearing 
Strata, shaft sinking has been expedited by 
better techniques for drilling “* freezing ”’ 
holes. Mechanical loaders and drills are 
employed and machines are being developed 
for boring full-sized roadways and for 
improving operations at the working faces. 

Roof supports have been improved by the 
use of steel props of the friction and hydraulic 
types and “ walking” supports are being 
developed. Improvements have also been 
made in techniques regarding the mechanical 
stowing of wastes and in underground trans- 
portation. Shaft winding is still 70 per cent 
steam driven, but the tendency is to employ 
electric drives in the more modern installa- 
tions. In some instances ventilation and 
haulage are also being electrified. It is 
claimed that the low efficiency of compressed 
air operation (about | per cent) suggests the 
advisability of its replacement by electricity, 
as far as possible, but this change requires the 
use of flameproof equipment. 

The characteristics of British coals make 
the application of mechanisation far from 
simple, but, since 1947, this has been increas- 
ing on account of rising demands, higher 
costs and shortage of manpower. The coals 
are hard in texture and the seams are fairly 
flat, but the average life of a face is short 
because of the prevalence of faulting. About 
23 per cent of the output is derived from 
seams that are less than 3ft thick and, in 
many spots, they are less than 24ft in thick- 
ness. Working depths exceeding 1500ft 
occur in about 30 per cent of the seams and 
weak roofs and soft floors are prevalent. By 
1955, a range of machines had been proved 
in a variety of conditions and had been 
manufactured in sufficient numbers to make 
possible an intensive drive toward mechanisa- 
tion. Consequently, the proportion of the 
total output from mechanised mines rose from 
2-5 per cent in 1947, to 23 per cent in 1957, 
and it is expected to be 29 per cent by 1958. 
Output per man-shift rose from 6-34 (short) 
tons in 1948 to 6-65 in 1954. It fell, tempo- 
rarily, to 6°39 tons in 1957, but this was 
attributed to inexperience. 
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A percussive machine has been devised 
for use in hard seams and mechanisms have 
been used in seams as little as 20in thick. 
The use of machines is stated to be the greatest 
single cause of degradation in coal size, but 
its general effect is considered to be less than 
that of the other operations, such as shot 
firing and handling. Method study, opera- 
tional research and standard costing are 
being employed in the modernisation process 
and 700 more coal cutters were used in 1956 
than in 1947. The number of compressed 
air machines fell, while the number of elec- 
trically operated machines rose. The extent 
of the movement toward mechanisation is 
indicated by the fact that, in 1956, 88 per 
cent of the deep-mined coal was mechanically 
cut, as compared with 75 per cent in 1947. 

Strata control was a serious problem and 
powered, self-advancing means of support 
were devised for roof control ; 70 to 75 per 
cent of them are operated hydraulically and 
the rest are mechanical. Also, new explosives 
and explosive techniques are being devised 
to give greater safety of operation and to 
reduce dust. In general, the prevailing trend 
seems to be similar to that in Germany. 

In Poland, the mechanisation of mines 
and the working of thinner dirtier seams give 
increasing proportions of coal fines and inter- 
mediate gravity products from cleaning 
plants. The bituminous coal seams vary 
from 2ft to 72ft in thickness and the working 
depths vary from 1500ft to 2500ft. The 
brown coal deposits vary from 30ft to 240ft 
in thickness and, in most cases, open-cast 
mining may be used, as the over-burdens are 
from 30ft to 900ft thick. Although bitumi- 
nous coals now provide more than 92 per cent 
of the electrical power demand, a case can be 
made for brown coals having 40 to 60 per 
cent moisture and 10 to 40 per cent ash, if 
open-cast mining is employed and if the 
deposits are not too far away from the centre 
of consumption. With these coals, difficulties 
caused by freezing in cold weather may also 
be important. 

Increased production has been achieved 
in the U.S.S.R. by concentrating on the more 
important deposits and by mechanisation of 
the coal and peat industries. Strip mining 
now accounts for 20 per cent of the output. 
In peat production, the milling method pro- 
vides some 50 per cent and mechanical 
excavators about 25 per cent of the product. 
It is expected that, in the next fifteen years, 
the coal production will rise to 600 million 
tons and the petroleum output to 350 to 400 
million tons per annum. 


Low QUALITY COALS 


The general reporter also pointed out that 
the general trend in fuel economy appeared 
to be increasingly towards the local use of 
poorer grades of fuel. Such practice might 
involve beneficiation or washing, and the 
replacement of small, inefficient power plants 
by large, modern installations and the 
recovery of by-products and wastes. High 
moisture content was no longer a problem, 
it was pointed out during the discussion, pro- 
vided the coal were burned in pulverised 
form, with a high air preheat. Several 
speakers remarked on the steadily increasing 
percentages of ash (in some cases up to 60 
per cent), again necessitating pulverised coal, 
preferably in large boiler furnaces. The 
fusion temperature of the ash largely deter- 
mined its method of disposal and so in- 
fluenced the design of the furnaces them- 
selves. 

British figures exemplified these trends. 
The large-sized coal used in this country had 
decreased by 23 per cent since 1950, it 
was pointed out, and the small-sized had 
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increased by 32 per cent over the same 
period. Domestic heating by coal fell by 
17-8 per cent between 1921 and 1956. 

Interesting figures were also given of the 
economics of transporting coal in the 
U.S.S.R., where the situation was of a 
similar nature to that already described. The 
economic radius of transport evidently 
depended on the quality of the coal, and in 
fact it paid to carry coal from, for instance, 
the Donetz region, to other areas where there 
was an indigenous supply, since costs could 
differ by factors of 10 to 13. A successful 
method had been developed in the U.S.S.R., 
it was stated, for pulverising and burning 
anthracite dross. 

It was remarked by the general reporter 
that in spite of the much shorter life of oil 
and gas reserves, as compared with coal, and 
in spite also of the fact that transport was 
becoming increasingly dependent on liquid 
fuels, there had been little mention in any 
of the papers of the probable ultimate 
necessity of supplementing the supply of 
oils and gas by either gasification or lique- 
faction of solid fuels. Such a step, he sug- 
gested, might well have a profound effect 
on the economy of the coal industries. 
During the discussion, however, this topic 
was referred to by Dr. Monkhouse of Great 
Britain. He suggested the use of small-sized 
coals for producing gas or for liquefaction. 
Apart from supplementing liquid fuel re- 
sources, such a procedure would also provide 
a use for low grade coals, which might other- 
wise be displaced by a wider application of 
atomic power. 


GASIFICATION OF COAL 


Further reference to the production of gas 
from coal was, however, made in the papers 
of Section B2, which dealt with oil and 
gaseous fuels. The general reporter, Pro- 
fessor Govier, of the University of Alberta, 
summed up these references in his general 
report in the following manner. 

Coal gasification continues to engage much 
attention, especially in those countries not 
extensively endowed with reserves of crude 
oil and natural gas. Hochstetter reports 
that in Austria tests concerned with the 
pressure gasification of hard coal (1953) have 
been encouraging, but because of the small 
reserves of this type of coal in Austria, large- 
scale exploitation of gasification processes is 
considered impracticable. As far as can be 
foreseen, gas requirements will continue to 
be partly met from coal carbonisation, since 
there are substantial indigenous markets for 
coke. In 1956 alone, some 980 million cubic 
metres of coal gas are reported to have been 
produced by carbonisation. 

The detailed economics of coal gasification 
are examined by Bruggemann, whose review 
relates to the Lurgi pressure gasification of 
Morwell (Victoria) brown coal briquettes. 
The existing plant, which has been operating 
since the end of 1956, consumes between 
350 and 400 tons of briquettes per day and 
delivers 12,000,000 to 15,000,000 cubic feet 
of 440 B.Th.U. gas at a pressure of 400 Ib 
per square inch gauge. This gas is blended 
with refinery gas to increase the calorific 
value to 500 B.Th.U., and then transmitted 
to Melbourne through a 90-mile, 18in pipe- 
line. At present, the Morwell installation 
provides about one-third of Melbourne’s 
gas requirements, the remainder being met 
from coal carbonisation plants. Because it 
is intended to expand the Morwell plant 
until it can satisfy the entire Melbourne gas 
market, an analysis has been made of all 
cost factors associated with coal gasification. 
It is concluded that optimum operating con- 
ditions and minimum production costs will 
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only be attained with a gas production 
averaging at least 60,000,000 cubic feet per 
day. With a load factor of 75 per cent, this 
means a plant of 75,000,000 to 80,000,000 
cubic feet per day capacity. Consideration 
is being given to using surplus gas (which 
would accrue from operating a plant at full 
capacity) for the manufacture of synthetic 
liquid fuels, and the more attractive pos- 
sibility of employing oil gasification as a 
complementary process is also being examined, 
as is the reforming of refinery gas to meet 
peak gas demands. For the present, how- 
ever, it is thought that substantially lowered 
production costs are only likely if briquettes 
are replaced by dry raw coal as the gasification 
raw material. Theoretical studies indicate 
that raw material costs would conceivably be 
reduced by as much as 40 per cent in this way. 

Speaking for the United Kingdom, Davis 
and Ryder say that gas represents a far 
cheaper form of ** convenience energy *’ than 
electricity and that both oil and coal gasifica- 
tion, which are becoming increasingly attrac- 
tive in an economic sense, are expected to 
play an important role in the future. A 
survey of principles and current techniques 
of coal gasification indicates that further 
economic improvements require the elimina- 
tion of the need for oxygen in the pressure 
gasification of hard coal. 

In Japan, interest is being expressed in the 
possibility of gasifying coal in fluidised beds. 
Baba refers to pilot plant studies employing 
slot-type reactors, and claims that gasification 
efficiencies of 70 per cent and 80 per cent, 
respectively, can be achieved in a S0cm 
diameter reactor at throughputs of 100 kg 
and 60 kg per hour. The same paper also 
reports Japanese work in the field of fluidised 
coal carbonisation. Unlike North American 
work in this field (which tends generally to be 
directed towards converting low-grade coal 
into chars suitable for power generation in 
thermal plant), the Japanese efforts are 
concerned with producing gas and a semi-coke 
suitable for blending and for the manufacture 
of synthesis gas, briquettes and active 
carbons. Existing markets for these products 
are said to make fluidised carbonisation of 
indigenous low-rank coa! economically very 
attractive. Two processes are described, as 
follows. 

The first involves fluidisation of fine coal 
with preheated air (0-4-0-5 cubic metre per 
kilogramme) in internally heated reactors at 
temperatures of 500-600 deg. Cent. A 
25-ton per day plant using this process is 
said to have been operating satisfactorily 
since 1954. Char yields agree well with 
theoretical yields calculated on the assump- 
tion that no oxidation of the fixed carbon of 
the coal occurs during carbonisation, and the 
overall economics are claimed to be better 
than the economics of “‘classical’’ low- 
temperature carbonisation processes. 

The second fluidised carbonisation process 
currently under study in Japan is designed to 
increase the calorific value of the by-product 
gas. It uses a reactor to which part of the 
required heat is supplied externally with the 
result that consumption of air for fluidising 
is reduced to 0-1-0-2 cubic metre per 
kilogramme. If tar is cracked in situ (by 
injecting steam along with the preheated air 
and carbonising at 700-800 deg. Cent.), a 
by-product gas with a calorific value of 
4000 kilocalories per cubic metre is to be 
obtained. Commercial exploitation of this 
process is being contemplated at a number of 
collieries. 


OIL AND GASEOUS FUELS 


Altogether, the Section B2 on “ oil and 
gaseous fuels ” involved thirteen papers, and 











$22 


in addition to the production of synthetic gas 
from coal, reviewed in the paragraphs above, 
the subjects dealt with were the general 
situation in the supply and consumption of 
energy from these sources, reserves, explora- 
tion, drilling and marketing. 

Reviews of recent Canadian expansion in 
extracting both oil and natural gas were 
presented, the latter subject being covered 
by an account of the extraction and treat- 
ment of * sour” natural gas in the Pincher 
Creek field in Western Canada. In the 
former case, details were given of the expan- 
sion which has taken place since the dis- 
covery of oil at Leduc, Alberta, in 1947. 
Since then petroleum production in Canada 
has increased from 20,000 to over 500,000 
barrels per day. There were also two papers 
from the United States, in which current 
economic and technical trends in the oil and 
natural gas industry were reviewed ; the 
two fuels generally occur together in the 
United States, and thus the same concerns 
are generally responsible for the exploitation 
of both of these resources. The natural gas 
at Lacq in the South-West of France— 
another reserve of “ sour ” gas but one which 
is a promising asset to the French economy 
—was also reviewed in one paper. A second 
French paper dealt with energy needs gener- 
ally, throughout the world, and especially 
with increases in the consumption of gas. 
There were, furthermore, two fuel surveys 
from Roumania. 

The British author, Hubbard, drew atten- 
tion to the marked difference in refinery 
product yields in North. America and in the 
Eastern hemisphere. This he explained by 
the extensive use of natural gas in North 
America, which competed predominately 
with fuel oil and middle distillates. Con- 
sidering oil and natural gas together, the 
proportions required for each end-use were 
very similar in the two areas, except for 
bunker fuels (much higher in the Eastern 
hemisphere) and heating (much higher in 
North America). Mr. Hubbard suggested 
that by 1966 there would still be a wide 
divergence, but that in both areas there 
would be a notable drop in the proportion of 
gasoline and consequent increase in the 
proportions of fuel oil and especially middle 
distillates. Gasoline, in the Eastern hemi- 
sphere, might drop to 17 per cent yield (by 
weight) which would introduce supply prob- 
lems, and the increase in middle distillate 
yield might call for modification to present 
refining methods. Mr. Hubbard was of the 
opinion that taxes (100 to 300 per cent on 
gasoline) on road fuel surely increased costs 
to the European economy. The consequent 
development of the diesel engine and the 
demand for middle distillates created difficult 
problems, he asserted. 


NUCLEAR ENERGY 


In opening the discussion on Section B3 of 
the conference—* nuclear energy and nuclear 
fuel,” Sir Christopher Hinton pointed out 
that the overlap with the Conference on the 
Peaceful Uses of Atomic Energy at Geneva* 
was unfortunate. He thought it reasonable 
that the Geneva conference should have had 
first call on the scientists engaged in nuclear 
development ; but, he considered the future 
of atomic energy rested on its ability to 
integrate nuclear power (on a competitive 
basis with other methods) into the power 
systems of the world. The atomic energy 
organisations of all countries would have 
been wise, in Sir Christopher’s view, to make 
recognition of that fact by a more even 


* See Tue ENGINEER, August 29, pages 321, 324 ; September 5, 
380 ; September 12, pages 397, 408 ; September 19, pages 
B3e 442, 445 ; and September 26, page 497. 
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distribution of their technologists (as distinct 
from their scientists) between Geneva and 
Montreal. Nevertheless, a great deal of 
interest was shown in this section of the 
conference. Twelve papers were presented, 
and interest was so great that a special 
evening meeting was arranged, to continue 
the discussion which arose during the 
scheduled discussion period. 

The nuclear energy programmes of Great 
Britain, the United States, France and 
Germany were outlined in these papers, in 
each case with a bias towards the “ eco- 
nomic”’ theme of the conference, and 
Sweden's activities also were reviewed. The 
problem in Sweden is, of course, conditioned 
by the reliance on water power, and nuclear 
power will not be competitive for the next 
ten years, it is considered. One plant, how- 
ever, is being built at Vasteras to supply 
75MW of district heating,t and one at 
Agesta near Stockholm will provide 75MW 
of heat and 1SMW of electricity. Other 
papers in the group dealt with the economics 
of nuclear fuels and their production. A 
paper not listed in the programme but avail- 
able at the conference dealt with the economic 
limits governing the utilisation of Spanish 
radioactive elements for obtaining uranium, 
and of work on aluminium-sheathed fuel 
elements in Spain. 

Discussion was invited by the general 
reporter under the four headings of (1) trends 
in nuclear power plant design ; (2) operating 
experience with power reactors ; (3) eco- 
nomics of low grade heat from nuclear 
reactors ; and (4) economics of nuclear fuels. 
However, the general reporter pointed out, 
in summing up, that nothing had been added 
during the discussion under the second of the 
above headings to the paper on operating 
experience submitted by Sir Christopher 
Hinton and Mr. C. Rotherham. 


FUTURE OF NUCLEAR REACTOR SYSTEMS 


The paper by Sir Christopher Hinton 
and Mr. L. Rotherham was entitled ‘“‘ A 
Review of the Future of Nuclear Reactor 
Systems in the Light of the Available 
Research and Operating Experience.’’ The 
authors began by stating that a prospective 
buyer in the Western World would consider 
seriously only the graphite-moderated, gas- 
cooled reactor and the pressurised water 
reactor. Thereafter they devoted themselves 
mainly to the former system, first describing 
the reactors at Calder Hall, and then giving 
an account of the U.K. nuclear power pro- 
gramme and the nuclear stations being built 
under it. The authors went on to give their 
view of present and future trends. The main 
problems, they thought, lay in the develop- 
ment of fuel elements, which involved “‘ a 
spiral of research problems of increasing 
difficulty.”” It was probable that, with further 
experience, the maximum can temperature 
could be raised from the present 450 deg. 
Cent. to around 475 deg. Cent., but this was 
approaching the highest attainable with 
magnesium alloy. Zirconium alloy offered 
some promise as a canning material in water- 
cooled, but not in carbon-dioxide-cooled, 
reactors. Beryllium was suitable technically, 
though difficult and expensive to deal with, 
and simple substitution for magnesium in 
present designs would not be worth while. 
To minimise the amount of beryllium needed, 
specific fuel ratings in the order of 8MW to 
10MW per tonne were required, rather than 
the present figure of about 2MW per tonne. 
Present cylindric shapes of fuel element 
would therefore have to be replaced by plates 
or clusters of small rods. 

+ See THe ENcinger, September 19, page 447. 
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It was doubtful whether the current aim 
to burn 3000MWD per tonne on average 
could be greatly exceeded with metallic 
uranium fuel. If fuel was used in ceramic 
form (oxide, carbide or silicide), however, 
about 10,000MWD per tonne should be 
possible, but higher enrichment would be 
necessary. 

Summarising the position with regard to 
fuel elements, Sir Christopher and Mr. 
Rotherham said that in order to achieve 
the higher temperatures sought we must use 
expensive canning materials: these could 
only be afforded if high ratings were 
employed, and the cost of fuel elements was 
made higher by this requirement. The more 
expensive element could only be justified if 
high burn-up was possible, and resort to 
ceramics was therefore inevitable. 

The authors outlined some of the other 
problems of gas-cooled reactors, and 
expressed their belief that all the difficulties 
“will and must be overcome.” Some 
extracts from the remainder of the paper are 
reproduced below. 


Costs of Gas and Liquid Cooling.—The 
reductions in the cost of electric power 
from nuclear stations must arise from three 
main causes, namely, increases in the top 
temperature of the heat cycle, increase in 
fuel element rating and increases in the limit 
of irradiation which can be achieved in the 
fuel elements. At any stage in the develop- 
ment of the art and science of construction 
of nuclear power stations, the highest fuel 
element ratings will be obtained by the use 
of liquid rather than gaseous coolants 
because liquids are better cooling media than 
gases. On the other hand, at every stage in 
the development of the art it will, in our 
opinion, be possible to achieve higher tem- 
peratures by the use of gaseous coolants than 
can be achieved by the use of liquid coolants. 
This is because the top temperature which 
is achieved is limited, not merely by the 
metallurgical problems occurring at the 
centre of the fuel element, but also by the 
problems of attack on the can and other 
parts of the plant by the coolant. Whatever 
the coolant, these problems become more 
acute as the temperature rises, but because it 
is possible to select gases which are less reac- 
tive than any available liquid, it is probable 
that at all stages of development higher top 
temperatures in the heat cycle can be achieved 
by using gaseous coolants than can be 
achieved by using liquid coolants. 


Increase in rating of the fuel element at any 
given top temperature decreases the capital 
cost of the reactor, but increase in the top 
temperature in the heat cycle decreases not 
merely the capital cost of the reactor but 
also decreases the capital cost of the heat 
exchangers, turbines and other ancillary 
equipment. It, therefore, seems to us that in 
achieving reductions in capital operating 
costs, increases in the top temperature will be 
more important than increases in fuel element 
rating, and because we believe that it will be 
possible to achieve temperatures with gaseous 
coolants, it is our view that the most promis- 
ing developments of the future lie in the field 
of the gas-cooled reactor. It is perhaps 
necessary to qualify this statement by point- 
ing out that this paper considers only the 
large land-based stations; there may be 
specialised fields (for example, certain types 
of marine propulsion) where high ratings will 
be of greater importance than high top 
temperatures and in these fields the liquid- 
cooled reactor will be of importance. It is 
reasonable to expect that the third factor 
tending to bring down the cost of nuclear 
power, namely, an increase in the irradiation 
which can be achieved in the fuel element, will 
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have an equal effect in the liquid-cooled and 
in the gas-cooled fields. 

In the light of this, and in the present 
absence of published information, it would 
obviously be wrong for us to attempt to 
comment on the pressurised water reactor 
which, as we stated at the beginning of this 
paper, is the only other developed type which 
is at present available in the western world. 
The pressurised water reactor has advantages 
as compared with the graphite-moderated 
gas-cooled reactor in that its capital cost per 
kilowatt is slightly lower. Because the water 
used as coolant is more chemically reactive 
than carbon dioxide gas, the designers of the 
PWR found themselves forced to use an 
expensive corrosion-resistant material as a 
can. The cheaper canning materials, such as 
aluminium or magnesium, were not suitable 
for use in contact with water at the pressures 
and temperatures which must be achieved 
with a power-producing reactor, and the 
comparatively expensive zirconium had to be 
adopted. The use of this material naturally 
encouraged the adoption of high ratings, 
which were, of course, more easy to achieve 
with a liquid coolant. But, even so, the risk 
of corrosion of the fuel was serious, and it 
was presumably for this reason that they 
developed ceramic alloy fuel elements which 
were much more resistant to corrosion. 
Having thus been forced into the adoption 
of expensive fuel elements, it was natural 
that they should take advantage of the 
characteristics of these fuel elements and go 
to ratings and burn-ups which are beyond 
those at present aimed at in the design and 
operation of graphite-moderated gas-cooled 
reactors. These high ratings, high burn-ups 
and ceramic and alloy fuels demand enrich- 
ment of the fuel and the degree of enrichment 
required is again increased by the fact that 
light water is not an economical moderator. 


The successful development of this type of 


reactor has been made possible in America 
largely by the fact that the U.S. are able to 
produce enriched uranium at a comparatively 
low price. The main cost of enrichment lies 
in the electrical power which has to be 
supplied to drive the compressors in the 
diffusion plant. The United States is fortu- 
nate in having large supplies of cheap electrical 
power, and because of this, and because of 
the scale of their plants, American enrich- 
ment costs are lower than those in the 
United Kingdom. It is interesting to reflect 
that if America sells enriched uranium as fuel 
for pressurised water reactors overseas it will, 
in fact, be exporting electrical energy in the 
smallest and most convenient package. 

While the graphite-moderated gas-cooled 
reactor and the pressurised water reactor can 
be considered as competitors in those 
countries where interest rates and capital 
charges are high, one wonders whether the 
pressurised water reactor offers as much 
scope for improvement as does the graphite- 
moderated gas-cooled reactor. We have seen 
that this latter type can look forward to the 
use of ratings which are very much higher 
than those at present in use ; to achieving 
higher burn-ups, at least three times higher 
than are at present aimed at, and to achieving 
considerably higher temperatures in the 
thermodynamic cycle. 

The pressurised water reactor, on the other 
hand, is only achieving its present results by 
using ratings which are so high that it is 
difficult to see how they can be materially 
increased and by aiming at burn-ups which 
are ambitious. Because the water which is 


used as a coolant is more reactive than the 
gaseous coolants which can be used in 
reactors of the Calder Hall type, one wonders 
whether the Shippingport type of reactor will 
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be able to achieve much higher temperatures 
than at present, or whether it will run against 
a ceiling in its thermodynamic cycle which is 
too low to be attractive in the long term. 

Liquid Metallic Coolants.—Let us admit 
frankly that the two reactors are at pre- 
sent worthy competitors and realise that 
each must watch the development of the 
other with the greatest interest. It has 
already been said that they are the only two 
reactors which could be considered for indus- 
trial use to-day, but there are many other 
reactor systems which are theoretically 
possible, and some of these will be developed 
with the passage of time. At present, how- 
ever, there is only one of these alternative 
systems which appears to offer some prospects 
of competing with the pressurised water 
reactor and the graphite-moderated gas- 
cooled reactor in the large land-based power 
plant field. It is the graphite-moderated 
sodium-cooled reactor. 

Both in the United States and the United 
Kingdom studies of this reactor have been 
carried out. It has the advantage that because 
sodium is an excellent coolant with a high 
boiling point, it is possible to achieve very 
high ratings and to achieve reasonably high 
temperatures without putting the cooling 
system under very high pressure. Its dis- 
advantages are that, because sodium has a 
reasonably high neutron-absorption cross- 
section it demands additional enrichment in 
the fuel, and that sodium at high tempera- 
tures is chemically reactive. 

In graphite-moderated, sodium-cooled 
reactors it is necessary to isolate the graphite 
from the sodium because the voids in the 
graphite, amounting to some 25 per cent by 
volume, would fill with sodium, and this 
would seriously affect the neutron economy 
of the core. From another point of view 
the porous graphite would be an embarrassing 
source of oxygen contamination of the sodium 
in the commissioning stage, and it could 
provide a large source of carbon for mass 
transfer and carbonisation of materials in 
the sodium circuit. Separation of graphite 
and sodium involves cladding the graphite 
or piping the sodium through it, and the 
only metal of practical significance with 
appropriate nuclear and physical properties 
for the purpose is zirconium. In the present 
stage of development, since zirconium is to 
be exposed to sodium and gases such as 
hydrogen, carbon monoxide, carbon dioxide, 
and nitrogen from the moderator, a tempera- 
ture of 350 deg. Cent. must be regarded as 
the maximum permissible if serious attack 
is to be avoided. While the nitrogen and 
hydrogen liberated from the graphite 
moderator and absorbed by the zirconium 
are unlikely to cause concern, oxidising 
gases or oxygen in sodium form an adherent 
black oxide film. This ultimately reaches a 
critical thickness beyond which the film 
loosens and oxidation proceeds rapidly. 
Oxygen can also diffuse elementally into 
zirconium and cause deterioration in mech- 
anical properties. The actual oxygen level 
which could be tolerated in the sodium has 
yet to be determined, but is certainly lower 
than that which could be obtained with the 
lowest feasible cold trap temperature of 
120 deg. Cent. 

Austenitic stainless steels and niobium are 
possible canning materials for the fuel 
elements, but whereas stainless steel reacts 
with uranium at moderately elevated tem- 
peratures and niobium does not, niobium is 
sensitive to oxygen levels in sodium, while 
stainless steel is little affected. 

Heat exchanger circuits would be pro- 
hibitively expensive if made in stainless steel, 
and the possibility of mass transfer effects if 
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more than a limited amount of stainless steel 
is present in the circuit suggests that cheaper 
and more resistant low alloy steels may be 
necessary for the main pipework. 

The result of these studies has suggested 
that it would be possible to build a sodium- 
cooled, graphite-moderated reactor which 
might produce power at a price rather lower 
than that which is at present achieved in 
reactors of the graphite-moderated, gas- 
cooled type. This goal could, however, only 
be achieved after the construction, first of a 
prototype reactor, and then, after a reason- 
ably long period of operation, construction 
of an industrial plant. 

Thus the sodium graphite reactor envisaged 
in the design study could hardly be in opera- 
tion before 1965 and the costs for it appear 
to be above those which we predict for the 
graphite-moderated, gas-cooled reactor at 
that date. For this reason the United King- 
dom Authority decided that it would be 
inadvisable to devote attention to the sodium 
graphite system,’ and that their resources 
could be better employed in securing. the 
maximum advance in the development of 
reactors of the Calder Hall type. 


DISCUSSION ON NUCLEAR ENERGY 


In the discussion of Section B3 some 
exception was taken to the statement by 
Sir Christopher Hinton and Mr. L. Rother- 
ham that only the gas-cooled, graphite- 
moderated reactor and the pressurised water 
reactor were at present in the field. There 
was support for the boiling water reactor 
in preference to the PWR, and it was pointed 
out that the U.K.A.E.A. now considers the 
heavy-water-moderated, gas-cooled reactor 
to be the best alternative to the graphite- 
moderated, gas-cooled reactor. 

As we have already remarked, a panel 
meeting was arranged to carry the discussion 
further because of the great interest aroused. 
Sir Christopher Hinton was inthe chair. Mr. 
Donald H. Stewart, who had read a paper 
entitled ‘“‘ U.S. Nuclear Power Generating 
Costs,” was asked at this meeting to state 
what were the kinds of reactor that had been 
considered to be proven for the agreement 
between Euratom and the U.S.A. (see THE 
ENGINEER, June 27 last, page 982). The reply 
was that the most likely were the pressurised 
water, boiling water, sodium-cooled/graphite- 
moderated, and organic-liquid-cooled-and- 
moderated reactors. In the discussion the 
advantages of organic liquids were emphas- 
ised, and recent results from reactor experi- 
ments were reported to be very encouraging. 
Problems of pressure and corrosion, so 
troublesome with water, hardly existed when 
organic liquids were employed. 


(To be continued) 


Proposed Motorway Between Ross 
Spur and Birmingham 


THE Minister of Transport and Civil Aviation, 
Mr. Harold Watkinson, has published a draft 
Order for a proposed motorway in the West 
Midlands between the Ross Spur motorway and 
a point south of Birmingham. It will start north 
of Twyning in Gloucestershire, as an extension 
of the Ross Spur Motorway (now under con- 
struction) and run north-east about 14 miles ; 
then turn northwards for about 26 miles, by-pass- 
ing Worcester, Droitwich and Bromsgrove and 
terminating south of Birmingham, near Lydiate 
Ash in Worcestershire. The draft Order, 
schedules and plans will be available for inspec- 
tion at the offices of appropriate local author- 
ities for three months from September 27 to 
December 31, 1958. During this period any 
person may make representations to the Minister, 
or lodge objections to the making of the Order. 
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TRANSFORMER MANUFACTURE BY FULLER ELECTRIC, LTD. 












2,000,000V impulse generator and exciter transformer mounted on wheeled 200-ton hydraulic press for preshrinkage of completed windings. A 230kV 
platforms in test area winding can be seen under treatment 
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Power transformer assembly bay. On the left is the vacuum drying and Core assembly and raising fixture carrying the core for a 1IZ0MVA, 
impregnating tank 275kV transformer for Northfleet 
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Factory 


Electrical Manufacturing Company. 


variable-speed commutator motors. 


Walthamstow. 


AST week we visited the Walthamstow 

works of Fuller Electric, Fulbourne 
Road, London, E.17, a company which is 
celebrating its diamond jubilee this year. 
Lest the title of this article should mislead 
the reader, we should point out that although 
transformers and tap-changers are the main 
products of this company, they are not the 
only ones. Indeed, the other main activity, 
which is the manufacture of a.c. commu- 
tator motors for printing machine and similar 
drives, has even deeper roots in the past. 
For the original factory, opened in 1901, in 
the Haunch of Venison Yard, off Brook 
Street, W.1, was concerned with the assembly 
of motors from components imported from 
Sweden. 

In fact, the origin of the company can be 
traced back to 1896 when Mr. J. Leslie Fuller 
was appointed sales representative of Allmana 
Svenska Elektriska Aktiebolaget (A.S.E.A.), 
to organise the sale of A.S.E.A. single-phase 
motors in Great Britain. His enterprise was 
so successful that, in June, 1898, he disposed 
of his electrical contracting business and 
accepted the invitation of Mr. George 
Wenstrom, managing director of A.S.E.A., 
to become manager of the Fuller-Wenstrom 
Electrical Manufacturing Company which 
was founded on July |, 1898, to operate in 
the British Isles. With a staff of four in a 
three-roomed office at 110, Cannon Street, 
London, E.C., and a subscribed capital of 
£2000, the company yielded a turnover of 
£1684 in its first year’s trading ; in 1957, by 
way of contrast, the turnover was £2,459,285, 
with a capital of £1,000,000. 

In 1905, after four years’ operation in 
Haunch of Venison Yard, staffed by fifteen 
workmen, the factory was moved to Black- 
horse Lane, Walthamstow, and a floor area 
of 5750 square feet was equipped for the 
manufacture of motors up to 200 h.p. 
Five years later, the firm was constituted as a 
limited liability company and then, in 1915, a 
new factory was built on the site of the present 
works in Fulbourne Road. At the same time, 
the sales offices were moved to Chancery 
Lane and branch offices were opened in 
Manchester and Birmingham. 

Two important stages in the broadening 
of the company’s activities were the start of 
the manufacture of transformers (up to 
100kVA) in 1919 and of on-load tap changers 
In 1932 the firm began to build 
variable speed a.c. commutator motors and 
three years later the factory was extended by 
41,000 square feet to allow the production of 
motors to be increased. Before the second 
world war, there were further extensions to 


A London Transformer 


This year Fuller Electric, Ltd., celebrates the foundation, on 
July 1, 1898, of its parent company, the Fuller-Wenstrom 
The firm is now a 
member of the Hawker Siddeley Group, but a link remains 
with A.§.E.A. of Sweden, who are still represented in Great 
Britain by Fuller Electric, Ltd., and make available technical 
information in specified fields covering the main Fuller 
products—power transformers, on-load tap changers and 
The following notes on 
the history of the company and on transformer manufacture 
are based on a recent visit to the company’s works at 
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the factory, one for the manufacture of high- 
voltage switchgear and the other to make 
room for an enlarged tank shop. 

Among the more recent extensions was one 
consisting of a new, 24,000 square feet, 
assembly bay for power transformers, illus- 
trated opposite. With the acquisition of the 
West Works in 1955, the company was able 
to close down a number of subsidiary fac- 
tories—making control gear at Leyton, and 
special welding electrodes in Birmingham and 
a machine shop in Poplar—and to centralise 
these activities in the newly-acquired premises 
of 60,000 square feet. The company’s sales 
offices which had been moved from Chancery 
Lane to Fulbourne Road in 1936, were 
damaged, together with parts of the factory, 
by a flying bomb in June, 1944, and although 
the damage to the productive plant was soon 
made good, the last of the scars were not 
effaced until 1956, when the redesigned 
exterior of the sales office was completed, as 
shown in the illustration on this page. 

In April, 1957, the share capital of the 
company was acquired by the Brush Group, 
Ltd., and then, with the subsequent merger, 
the company became a member of the Hawker 
Siddeley Group of Companies. These 
changes brought into being a new relationship 
with the parent company, A.S.E.A., whereby 
Fuller Electric, Ltd., continues to manufac- 
ture transformers, on-load tap changers and 
variable speed a.c. commutator motors under 
licence, and is enabled to use A.S.E.A.- 
owned patents relative to these products, 
and has access to the relevant design, test 
and research information emanating from 
the Swedish company. At the same time, 
Fuller Electric, Ltd., remains the sole sales 
representative in the United Kingdom of 
A.S.E.A. We may recall, in passing, that the 
British company, as representative of A.S.E.A., 
was recently awarded a contract for the 
converter plant that is to be installed at Lydd, 
the terminal station of the cross-channel d.c. 
power cable link between the British and 
French electricity supply systems. 


TRANSFORMER MANUFACTURE 


As we have indicated above, the manu- 
facture of transformers and on-load tap 
changers is in the forefront of the company’s 
activities and appropriately, therefore, pro- 
vided the focus of our visit to the Waltham- 
stow works last week. Many of the manu- 
facturing processes are representative of 
orthodox British practice and call for no 
comment, but some of the operations seen 
during our tour of the works are less common- 
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place and brief reference to them may be of 
interest. 

To maintain control of manufacture and 
performance from the early stages, the com- 
pany cuts and punches all its core-plate and 
builds its own cores. Where varnish is used 
for core-plate insulation the thickness of 
varnish is measured (after curing) by an 
electrical test applied to specimens on a 
Statistical basis. The punched core-plates 
are annealed in an electric furnace in an 
atmosphere of nitrogen produced by cracking 
ammonia. Like other manufacturers, Fuller 
Electric, Ltd., is making increasing use of 
cold-rolled grain-oriented sheet and the job 
of annealing assumes special importance. 

Some points concerning core design and 
core building deserve mention. The com- 
pany never uses more than one row of 
clamping bolts per leg. This refinement 
avoids the risk of overheating that would 
exist if more than one row were used and if 
the core bolt insulation became damaged. 
In the stepping of the core to approach 
circular cross section, Fuller practice is to 
use a large number of fine steps with the aim 
of providing even distribution of the clamp- 
ing pressure from the core bolts and reducing 
the width of unsupported plate and thus 
helping to reduce core noise. To avoid cross 
fluxes at the joints the yokes are stepped to 
correspond with the steps in the legs. 

All copper for the transformer windings is 
received bare at Walthamstow and is insulated 
in the company’s own _paper-lapping 
machines. The special paper used for all 
coil insulation is thinner than usual. Air 
conditioning, filtering and humidity control 
are maintained in the winding shop to 
provide optimum conditions for paper lap- 
ping. To limit the out-of-balance forces in 
the windings special attention is devoted to 
symmetry. Where conductors are wound in 
parallel symmetrical radia! crossings are 
made to equalise current distribution between 
the conductors. Where practicable the 
tapped part of the winding is made as a 
separate multi-start coil to produce magnetic 
balance, whichever tapping is in service. In 
every coil there are no joints between start 
and finish. Where disc coils are in use the 
continuous disc construction is adopted and 
there are no joints between the whole stack 
of coils. The crossovers between successive 
coils are alternately on the inner and outer 
peripheries of the coils. Since the voltage 
between adjoining coils is a maximum 
between the turns remote from the crossover 
the greatest voltage between turns is alter- 
nately at the outer and inner peripheries of 
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the coil stacks. To reduce the difference in 
voltage gradient, therefore, the insulation 
spacers between adjoining coils are tapered. 
The effect of this condition is that viewed 
from the outside the radial spaces between 
successive coils are alternately wide and 
narrow as can be seen in one of the illus- 
trations on page 524. 

This illustration shows another practice in 
which Fuller Electric, Ltd., specialises. All 
windings are subjected to pressure to produce 
pre-shrinkage or pre-compression of the 
insulation with the object of ensuring that the 
coils shall not move during the working life 
of the transformers. Before impregnation the 
winding is set up in a 200-ton hydraulic press 
where it is put under pressure exceeding that 
which would occur under short-circuit con- 
ditions with sustained voltage. Pressure is 
applied in two stages : first 75 per cent of 
the total, followed by four or five days in 


the atmospheric oven before applying full 


pressure. 

After this pressure has been applied and 
held the length of the winding, complete 
with all insulating blocks including top and 
bottom insulation, should (if the calculations 
are correct) be equal to the distance between 
the top and bottom yokes of the trans- 
former. After the correct length has been 
reached the coil is held at that length between 
heavy end plates by tie bolts during all the 
subsequent drying and impregnation pro- 
cesses. 

When the winding is ready to be assembled 
on the core the tie bolts are released. Some 
increase in length takes place while the wind- 
ing is being assembled on the cores, but the 
coils are brought back to the correct length 
and pressure by the use of hydraulic jacks 
before blading the top yoke. Thus in the 
completed assembly the coils are held by the 
top and bottom yokes at exactly the same 
length as that reached in the press. Further 
movement during service is prevented since 
to cause additional compression would 
require a force greater than the maximum 
occurring under short-circuit conditions. 

The transformer test plant includes a 
flexible arrangement for load runs ; it con- 
sists of two SMVA rotating machines and 
two capacitor banks of IOMVAr each, 
giving a total of 30MVA. The machines can 
be used singly or in parallel and the capacitor 
banks can be connected in various ways to 
provide the MVA output for load runs on 
the transformer under test. A 400kV test 
transformer is available. 

A new 2,000,000V impulse generator with 
its auxiliary transformer and rectifier has 
been installed recently, as illustrated on page 
524. This generator has a capacity of 
53-5kW seconds. The whole impulse test 
plant is mobile, being mounted on two trol- 
leys which can be wheeled along tracks into 
recesses in one wall of the building so that 
the floor space in the test area can be put to 
other use when it is not required for impulse 


testing. 


On-LoaD TAP CHANGERS 

The company makes on-load tap changers 
not only for its own transformers but also 
for those of certain other manufacturers. On- 
load tap-changing equipment is available for 
service voltages (kV) of 11, 33, 66 and 132, 
neutral end and fully insulated, and 275kV 
neutral end; the current ratings are 40A, 
100A, 150A, 200A, 300A, 400A and 800A. 
High-speed resistor transition is available for 
all transformers above 1OMVAand equipment 
for smaller sizes is being developed. Slow- 
speed resistor and mid-point-reactor tap 
hangers are also made. 
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Aero Engine Environment Simulation 


The high altitude engine test facility of Rolls-Royce, Ltd. is designed to accept 

engines with mass flows up to 300 /b per second at sea level and reproduce conditions 

of flight up to Mach 2-5. The air and gas flows involved are greater than could 
be handled by equipment made in Great Britain. 


HE Prime Minister of Great Britain, 

the Rt. Hon. Harold Macmillan, opened 
last Friday the new Rolls-Royce high 
altitude test plant at Derby. 

The new plant is capable of continuous 
testing of turbo-jet and turbo-prop engines 
under altitude conditions up to 70,000ft and 
up to Mach 2:5. Air can be supplied to the 
engine intake at any pressure from | Ib to 
55 lb per square inch absolute and at 
any temperature between --90 deg. and 
+190 deg. Cent. At the same time the rest 
of the engine, including the exhaust, is sub- 
jected to the pressure corresponding to the 
selected altitude, down to 4 1b per square inch 
absolute. 

There are two engine test cells in the plant, 
so arranged that an engine can be prepared 
in one whilst testing is in progress in the 
other. Additional use of the facilities is made 





to achieve 2000 hours of testing per year 
within a short time. 

The essentials of the test plant are two sets 
of compressors, one to deliver air at the 
required conditions and the other to impose 
simulated altitude conditions on the exhaust. 
A great deal of added complication results 
from the fact that the exhaust is too hot to 
handle in conventional compressors, even if 
the energy required could be afforded, and 
therefore must be cooled. This cooling is 
effected first by water sprays, then by passing 
the gas into what is virtually a boiler, and 
then in a more conventional cooler, where 
most of the injected water condenses out 
again. The cooled gas is returned to atmo- 
sphere by conventional compressors. (Com- 
pare with the test plant at Bristol Aero 
Engines, Ltd., described on April 11, 1958, 
page 543 ; in that case water sprays only are 


Machinery in the input building : from the far end, motor, speed increasing gearbox, compressor, 
recuperating turbine and cooling turbine 


in a compressor test house, where compressed 
air from the main plant installation is used to 
drive a 15,000 h.p. turbine, which in turn 
drives aero engine compressors on test. The 
plant is so designed that this rig and either 
of the main engine test cells can be used at 
the same time. 

When in operation, the plant is under the 
direction of a controller, who sets the required 
air flow, temperature and pressure conditions 
for the engine test. A normal engine test 
team controls the engine, which can be 
observed in the test cell by closed circuit 
television. 

The decision to build the plant was taken 
late in 1954, and design work started immedi- 
ately. The first test run of the equipment took 
place in November, 1957, and the first run 
with an engine in the test cell was in April, 
1958. More than 200 hours of engine testing 
has already been carried out during the 
commissioning of the plant, and it is hoped 


employed, but the duration of running is 
limited by the reserves of steam for the 
ejectors.) The individual items of plant 
making up the test facility are, in the main, 
of established designs, and our description 
will be concerned mainly with their arrange- 
ment to form a circuit. 

The principal compressors are driven by 
six identical 22,000 h.p. 1500 r.p.m. syn- 
chronous motors supplied at 1IkV, five of 
which drive large 4150 r.p.m. compressors 
designed for a pressure ratio of 3-8 over 
eleven stages. Four of these are in the 
exhauster building : since the design pressure 
ratio corresponds closely to a density ratio 
of three, the four can be compounded to 
give a pressure ratio of 15. The fifth, in the 
air supply building, has a design free air 
delivery of 197 1b per second against the 
204 Ib per second of the remainder, in order 
that it can be started up together with a 
pair of turbines direct coupled to it. There 
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A jet engine in the test cell: notice the spray ring facing the nozzle. 
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On top of the chamber and the 


door are explosion relief valves 


is one further compressor, intended to be 
compounded with one of the other com- 
pressors in the exhauster house, and having 
therefore a free air delivery of 68 1b per 
second: this is a 7720 r.p.m. ten-stage 
machine, and it also is coupled to a turbine. 
The turbines have two purposes : since the 
compressors run at one speed only, their 
delivery is dictated by the pressure required, 
and the excess air can profitably be expanded 
down a recuperation turbine ; further, the 
lowest temperatures required for the charge 
air are associated with low pressures and are 
conveniently attained by expanding eflfi- 
ciently. All the turbines are single-stage 
machines with central admission between 
two wheels ; those in the air supply line are 
virtually identical, having nominal mass flows 
of 154 1b per second (recuperating) and 160 |b 
per second (cooling). As can be seen in 
the air flow diagram, each compressor has a 
unit cooler designed to dissipate the entire 








power consumption of the compressor : 
this allows each compressor to be started and 
run independently of conditions elsewhere in 
the circuit. Since the compressors run at 
constant true speed and roughly constant 
temperature, they can be protected against 
surge by a simple pressure ratio sensor 
controlling the by-pass. The rotating 
machinery in the input building can be seen 
in the photograph reproduced here. 

The input building houses also the refriger- 
ating and drying plant, which reduces the 
compressor delivery from 190 deg. to 
8 deg. Cent. and reduces the water content to 
resemble conditions in the stratosphere. If 
this air is then passed through the cooling 
turbine temperatures down to —100 deg. 
Cent. are obtainable. 

In order that thermal inertia shall not 
reduce the ability to impose rapid changes 
in temperature upon the input air—it is 
hoped to simulate full scale rates of climb 
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and dive—the turbines are placed as close as 
possible to the test cells, separated from 
them principally by a mixing chamber to 
which are led compressor delivery, cooler 
throughput, and cooling turbine exhaust air 
as required. The mixer is based largely on 
experience with gas turbine combustors and 
is expected to attain a high degree of uni- 
formity : the air leaves it through a con- 
traction similar to that downstream of a 
wind tunnel settling chamber. Since this 
part of the circuit is in some cases very cold, 
the brittle failure case dictates that it be made 
of stainless steel, and some 60 tons of this 
material are involved. 

From the mixing chamber the air passes 
through one or other of two shut-off valves 
to large E.H.W. regulating valves: these 
are plug valves which maintain a symmetrical 
flow passage at all settings, the streamlined 
plug being driven backwards and forwards 
by a torsion shaft lying on a diameter and 
actuated by hydraulic motors. At present 
one cell, for jet engines only, is complete : 
the second cell will have the air entry at one 
side in order to allow what Rolls-Royce 
terms a “ prop-jet ”’ engine to be connected 
to a brake outside the cell. 

Each cell is divided longitudinally by a 
bulkhead, which renders the intake end a 
plenum chamber. Valves allow air to pass 
through the bulkhead to cool the outside 
of the engine. In the bulkhead is mounted 
a duct leading to the engine intake which acts 
as an air meter: a different duct is used for 
each type of engine, and each is calibrated so 
that the thrust developed upon it is known, 
in order to allow the measured values of 
thrust to be corrected to comply with the 
chosen definition. 

The test bed for jet engines is hung on 
flexure strips and the thrust developed trans- 
mitted out of the cell to a weighing machine : 
this involves designing the linkage to be 
insensitive to temperature, but this was con- 
sidered preferable to the use of a remote 
signalling dynamometer since all the firm’s 
other jet test beds work on the same 
principle. 

The pressure in the exhaust end of the ceil 
must be reduced far enough to choke a 
convergent nozzle or down to full-scale 
conditions, whichever is the highest: the 
fact that the former condition is satisfactory 
means that engines which would be too large 
for the plant can be tested if they have the 
familiar simple nozzles. The jet efflux is 
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surrounded with water sprays to cool it 
before entering the exhaust ducting; the 
exhausts from the two cells, either or both 
of which can be isolated, merge upstream of 
the first exhaust cooler. 

The primary cooler is virtually a six-drum 
water-tube boiler, with a design peak gas 
temperature of 1730 deg. Cent. Since it is 
frequently allowed to cool, oxygen con- 
tamination is rendered unlikely by pressuris- 
ing with nitrogen. The feed water is kept 
below the saturation temperature corre- 
sponding to the working pressure of 250 Ib 
per square inch by circulating it through a 
water-to-water heat exchanger. 

Downstream of the primary cooler, where 
the temperature is less than 150 deg. Cent., is 
the regulating valve which controls the 
pressure in the test cell ; this is a Zimmerman 
butterfly valve with the moving element 
divided into four slats in the manner of a 
Venetian blind, and at present the control 
mechanism for two of the spindles has been 
separated in order to allow even finer adjust- 
ment of the head loss across it to be made. 

The secondary exhaust cooler contains 
water at approximately ambient pressure, 
and brings the gas down to less than 70 deg. 
Cent.; the pressure is generally high enough 
for most of the water to condense and be 
separated out here. It is allowed to settle 
and then discarded, being heavily charged 
with products of combustion. The cooling 
water that does not come in direct contact with 
the gases is recirculated through an induced 
draught cooling tower. 

Operation of the air circuit is controlled 
from two rooms. One overlooks the main 
compressor hall in the exhauster building, 
and from here the major parameters of the 
flow, such as mass transfer from one building 
to the other, are governed. Provision has been 
made for automatic control, but at present 
only details such as the starting sequence of 
individual motors are automatic; it is 
realised that the safety of the plant depends 
critically upon the operator here. Overlook- 
ing the test cells is another control room in 
which are two operators, one controlling 
air supply to the cell and the other driving 
the engine. It is admitted that the duty of 
these two is very severe, and would ideally 
be given to a single operator if one man 
could encompass it. There is a by-pass, 
shown on the flow diagram, by which the 
proportion of air actually admitted to the 
cell can be varied without affecting conditions 
throughout the circuit. In this room also 
is the engine instrumentation, consisting very 
largely of manometers and pressure gauges. 
The number of test results required is 
normally far lower than in, say, aircraft model 
tests (one-quarter of an hour or more ts 
required for each point) and automatic data 
recording has no place. 

The plant has other modes of operation 
than testing of complete engines. The 
compressors in the exhauster building can 
draw from atmosphere to supply an air 
turbine in a compressor test rig ; two can be 
used in series for this purpose while the 
remaining three are exhausting a test cell. 
The air is not burnt before expansion, the 
duration of compressor tests being too short 
to justify the development and installation 
of a combustor. The turbine is another 
example of the outward-flow single-stage 
design, but when fed by compounded com- 
pressors peaks at 9000 r.p.m., giving 15,000 
h.p. One end of the shaft can be connected 
to a compressor, and an optical torquemeter 
is provided. Air from the exhauster building 
can be supplied to a wind tunnel (not yet 
erected), and also to the combustion labora- 


tory on another site. 
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The facility has, up to the present, attained 
simulated altitudes up to 70,000ft and tem- 
peratures between —60 deg. and 125 deg. 
Cent. 

The consulting engineers were McLellan 
and Partners, in association with Merz and 
McLellan, and R. T. James and Partners ; 
the architects were Ramsey, Murray, White 
and Ward. The contributions of the prin- 
cipal contractors were as follows :— 

Aiton and Co., Ltd., circulating and spray 
water piping ; British Brown Boveri, Ltd., 
compressors and turbine sets ; John Booth 
and Sons (Bolton), Ltd., building steelwork ; 
Browne and Tawse Tubes, Ltd., fuel and oil 
systems pipework and equipment ; Chat- 
wood-Milner, Ltd., air bulkheads ; H. W. 
Cullum, Ltd., acoustic splitters at air intakes 
and exhaust; Detuners, Ltd., silencers ; 
Foster-Wheeler, primary and secondary gas 
coolers and ancillary equipment ; Ferranti, 
transformers ; Foxboro-Yoxall, Ltd., equip- 
ment for control of air systems ; Gee, Walker 
and Slater, Ltd., civil engineering; G. A 
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Harvey (London), Ltd., ducting and pressure 
vessels ; Heenan and Froude, Ltd., dynamo- 
meter and thrust measuring equipment ; 
Head Wrightson Processes, Ltd., cooling 
tower; Herbert Morris, Ltd., travelling 
cranes ; Johannes Erhard H. Waldenmair 
Erben, air valves; Johnson and Phillips, 
Ltd., cabling; John Thompson (Wolver- 
hampton), Ltd., boiler plant; Keelavite 
Rotary Pumps and Motors, Ltd., valve- 
actuating equipment; Newalls Insulation 
Company, insulation ; Rashleigh Phipps and 
Co., Ltd., electrical installation ; A. Reyrolle 
and Co., Ltd., 33,000V switchgear ; Serck 
Radiators, Ltd., air coolers; Silica Gel, 
Ltd., chemical air dryer; L. Sterne and 
Co., Ltd., refrigeration plant; Sturtevant 
Engineering Company, Ltd., electrostatic 
filtration plant; Sigmund Pumps, Ltd., 
circulating water pumps ; F. H. Wheeler and 
Co., Ltd., power and lighting installation ; 
Wharton Crane and Hoist Company, Ltd., 
travelling cranes ; Zimmerman and Jansen, 
air valves. 


Production of Magnesia from Sea 
Water 


For more than twenty years the Steetley Company, Ltd., has been producing 

refractory magnesia by reacting burnt dolomite with treated sea water. We 

recently visited this company’s plant, which has been installed at a cost of about 

£5,000,000 at Hartlepool, and is now producing 150,000 tons of refractory 

magnesia a year. In this article we give some notes on the plant and an outline 
of the process. 


PILOT plant to determine the economic 
A possibilities of the production of refrac- 
tory magnesia by reacting burnt dolomite 
with treated sea water was started in this 
country by the Steetley Company, Ltd. in 
1937, and a year or so later the company 
built a full-scale plant with an annual pro- 
duction capacity of 4000 tons. Up to that 
time this country, having no natural supplies 
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of magnesite, had been largely dependent 
upon imports, and there was a degree of 
scepticism as to the plant’s economic future 
in view of the fact that it would have to 
compete with an imported material which 
could be obtained by simple mining in 
Austria and other countries. With the out- 
break of war, however, the strategic value of 
the plant became evident and it was rapidly 
extended to meet the demand for magnesia 
both for high temperature refractories and 
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for the manufacture of magnesium metals. 
In recent years a number of new develop- 
ments have been introduced into the process 
at Hartlepool and it is stated by the firm 
that the tonnage production per man em- 
ployed has increased by 40 per cent over the 
past ten years ; whilst in the same period the 
amount of fuel used to produce each ton of 
material has been reduced by 50 per cent. 
The annual production 
is now about 150,000 
tons of magnesia gran- 
ular refractory, and the 
CLASSIFYING bulk of this output is 
——aa | supplied to the refrac- 
: ] tories industry, includ- 
, | ing the company’s own 
J + refractory brick-mak- 
— ing plants. A point of 
interest is that the 
company is able to 
market magnesia at 
70 per cent of the im- 
port price. Further, it 


SETTLING 





FILTERING | PENT : 
pe | seawater has made possible 
MeTUED independence from 


Austrian sources and 
freed British _ brick- 
makers from the pre- 
viously imposed export 
restrictions with the 
result that magnesite 
and chrome-magnesite 
bricks to the value of £1,000,000 a year 
are now being exported from this country. 

The process consists of burning dolomite 
into dolomitic lime, known as ‘“ Dolime,” 
and reacting it with sea water to precipitate 
magnesia. The chemical reaction is : 
CaO.MgO+ frececay + 2H,O--2Mg(OH),-+ ant 
and the general lay-out of the process can be 
seen in the diagrammatic flow sheet of the 
plant which we reproduce above. 











Oct. 3, 1958 





THE ENGINEER 


Reaction system, with the two reaction tanks at the rear of the settling tank 


Hartlepool was chosen as a convenient site 
for the plant because of the proximity of 
dolomite deposits to the coast. The company 
has quarries at Thrislington and Coxhoe 
where, as the first stage in the process, graded 
dolomite is burnt in rotary kilns to yield a 
magnesium lime known as *“ Dolime.”’ This 
* Dolime ”’ is delivered to the storage bins at 
the Hartlepool plant by hopper rail wagons. 
From these bins the material is delivered to 
one of five hydrator units where it is slaked 
with fresh water to produce a fine dry powder. 
In the next stage this hydrated product is 
made into a slurry to facilitate handling and 
subsequent mixing with sea water. It is then 
classified to remove any impurities intro- 
duced from the pulverised fuel during the 
calcination of dolomite at the quarries. 

Sea water for the process is drawn by 
centrifugal pumps through five 950ft long 
cast iron pipelines and stored in_ tanks, 
having a total capacity of 8,000,000 gallons. 
As pumping can only be carried out for seven 
hours on each tide these storage tanks ensure 
a steady flow of sea water through the plant 
between the tides. 

The five centrifugal pumps which are each 
driven by a 600 h.p. motor and operate at 
25ft suction, deliver a total of some 30,000,000 
gallons of sea water into the plant each day. 
This water is discharged by the pumps into 
sand traps set between pairs of storage tanks 
as shown below. All pumping is_ con- 
trolled by one man at a central panel which 
contains instruments showing the flow rates in 
other sections of the plant and allows a 
close supervision of the whole process. 





To remove its calcium bicarbonate content 
from the sea water, it is fed from the storage 
tanks into pre-treatment tanks or hydro- 
treators, where a small proportion of ** Do- 
lime” is introduced. These hydro-treators 
are fitted with a variable-speed central drive 
for their rotating distributor arms and dia- 
phragm pumps for sludge removal. After 
it has been treated the sea water is pumped 
into reaction tanks where it is mixed with the 
classified ‘*‘ Dolime”’ slurry, and precipita- 
tion of magnesium hydroxide takes place. 
Each of the three reaction systems, one of 
which is illustrated above, consists of two 
cylindrical reaction tanks fitted with agitators, 
and one settling tank equipped with con- 
tinuously rotating thickener mechanism. 
Thirty million gallons of sea water are pro- 
cessed daily in the three reaction systems. 

When the dilute suspension of magnesium 
hydroxide has settled in the tanks, it is drawn 
to a centre well by rotating rakes and from 
this well it is pumped out as a sludge to 
washing tanks containing sea water. The 
washed sludge is then filtered on a battery 
of rotary vacuum disc filters. From these 
filters the cake, containing about 50 per cent 
of solids, drops on to a conveyor belt which 
transfers it to rotary kilns for calcination. 
There are five rotary kilns, the largest being 
250ft long, and each is equipped with a 
rotary cooler. The kilns are fired by pulver- 
ised coal and most of the air used for com- 
bustion is preheated in the coolers. The 
kilns operate at a temperature of over 
1600 deg. Cent. After cooling, the granules 


of ** Britmag ”’ (as the final product is called) 


Sand trap and sea water storage tanks 
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fall on to a belt conveyor system deliver- 
ing to a storage house from which it is des- 
patched in bulk or sacks to the brick works 
and steel works. The final product contains 
a minimum of 90 per cent magnesium 
oxide and is virtually inert to the action of 
atmospheric moisture. An average percent- 
age composition of “ Britmag” is stated to 
be : silica (SiO,) 2-1, alumina (Ai,O,) 1-4, 
iron oxide (Fe,O,) 1-4, lime (CaO) 2:7, 
magnesia (MgO) 92-4. 


Gas Strike in Jwalamukhi, India 

THe Oil and Natural Gas Commission 
has announced that natural gas “ in considerable 
volume *’ has been found at Jwalamukhi, in the 
lower Himalayan regions of the Punjab, where 
drilling has been going on for the last year. 
The announcement further said that “ pre- 
liminary observations more or less establish that 
the well continues emitting gas and a constant 
regime has been established. Further tests are 
continuing.” ‘ 

The well, which is being drilled by the Com- 
mission under the guidance of Rumanian experts 
headed by Mr. Petou, the chief engineer, has 
reached a depth of 6200ft so far. Out of these 
5000ft have been subjected to the electric test 
which precedes perforation with bullets fired 
from a special pistol. The perforation that 
released the gas was made at 2700ft. The other 
horizons will be tested one by one, but the 
pressure of gas even now is regarded as very 
promising. If the gas strike is any proof of oil 
reserves in commercial quantities, it will be the 
first successful oil well in the western flank of ° 
India. All other oilfields, including the latest 
discovery at Nahorkatiya, are located in Assam, 
near the country’s north-eastern frontier. 

The Indian Government’s outlay on oil 
exploration under the Second Five-Year Plan 
is £6,400,000. Between March and June, 1956, 
an airborne magnetometer survey was conducted 
over 17,000 square miles in Rajasthan and 9000 
square miles in the Indo-Gangetic plains. This 
survey was paid for jointly by Canada and India 
under the Colombo Plan. Spartan-Canadian 
Aero, of Ottawa, a Canadian affiliate of the 
Aero Service Corporation of Philadelphia, U.S., 
conducted the survey and data interpretation, 
and the results were described as encouraging, 
The survey was intended as a guide for a more 
detailed geophysical work, preparatory to 
possible drilling. The Standard-Vacuum Oil 
Company conducted an aerial magnetometer 
survey of the West Bengal basin in 1951, and 
followed it up by a gravity and seismic survey 
after the grant of a concession covering 10,000 
square miles in December, 1953. With the com- 
pletion of gravity studies one seismic party was 
still in the field in mid-1957. This company 
spudded Burdwan I, 30 miles north-west of 
Calcutta, its first test well in India and its third 
on the Indian sub-continent, on April 18, 1957, 
The contractor is Southeastern Asia Drilling 
Company, a subsidiary of the Southeastern 
Drilling Company, of Dallas, Texas. The test 
is projected for 10,000ft. The Indian Govern- 
ment has a 25 per cent interest in Standard 
Vacuum’s oil search. 

The Indian Government received the report 
of three Russian experts, who surveyed the 
country’s prospects in 1955, in April, 1956. It 
recommended that exploration be concentrated in 
the Punjab, Rajasthan, the Ganges Valley, West 
Bengal, Cambay, Uttar Pradesh, that there be 
seismic coverage for sixteen areas and core drilling 
for thirteen others, and that gravity and magnetic 
surveys of 176,000 square miles should be carried 
out. Subsequently, the Government set up 
the Oil and Natural Gas Commission to cover 
various aspects of the industry, including explora- 
tion, production and processing. In mid-1956, 
the Indian Government spudded its first deep 
drilling venture at Jwalamukhi, in the Kangra 
Valley in the Punjab, where gas has now been 
found. The Commission’s exploration opera- 
tions are effected under the advice and guidance 
of Rumanians. It is expected that the next wells 
will be operated by Russian crews and rigs, 
three of which arrived in India last year. 
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By OUR NAVAL CORRESPONDENT 


INCE the beginning of the Korean 
<td Britain has been increasing 
the strength of the N.A.T.O. navies by the 
provision of anti-submarine aircraft, mine- 
sweepers, fast frigates and other craft capable 
of dealing with submarines which have high 
submerged speed. Whether we have con- 
tributed a sufficient number of these craft 
and whether we should not provide more 
carriers and cruisers are highly debatable 
questions. There can, however, be no 
dispute about the many improvements in the 
operational and fighting efficiency of the 
N.A.T.O. navies resulting from the research 
and development carried out in recent years 
by the Royal Navy. The increased efficiency 
given to a carrier by the angled deck, steam 
catapult and mirror landing sight—all British 
inventions—are now generally recognised. 
But there is less awareness of the increase in 
the fighting efficiency of ships which is 
largely the outcome of the Royal Navy’s 
initiative. A notable example is the progress 
made in solving the problem of keeping a 
damaged ship afloat and able to move and 
continue to fight. It is not a new problem. 
As far back as 1617, ships sailing under Sir 
Walter Raleigh were ordered to prepare 
measures and to allocate key personnel for 
the fighting of fires and the control and 
repair of damage. But the possibility of 
nuclear, biological and chemical warfare has 
added many difficulties and complications to 
its solution. 

Schools for the teaching of ship fire-fighting 
methods and for instructing ratings in the 
control of damage were started early in the 
last war at the three Home ports, and in 
1942 a Damage Control School for officers 
was opened at Hammersmith with the object 
of spreading knowledge of the principles of 
ship stability and damage control organisa- 
tion and methods. Then, in 1945, came the 
discovery of the “* nerve ” gases, which gave a 
much-needed impetus to the study of chemical 
defence, and it was soon realised that the 
problems of defence against biological attack 
and against radiation following nuclear attack 
were basically similar. It seemed clear also 
that the defence against both could be 
directly linked with the other forms of defence 
in damage control and fire-fighting. Thus, 
in 1949, Atomic, Biological and Chemical 
Protection, Damage Control and fire-fighting 
(briefly A.B.C.D.) were combined in one 
training school at Portsmouth, with sub- 
sidiary A.B.C.D. schools at Chatham and 
Devonport on a smaller scale. Because of 
economies, the A.B.C.D. school at Ports- 
mouth has now become a branch of the 
gunnery school (H.M.S. “ Excellent’) and 
is known as the R.N. Atomic Defence and 
Damage Control School. Incidentally, its 
short titlke—Atomic Defence School—teflects 
the increasing importance now attached to 
the dissemination of knowledge about the 
threat and effects of nuclear weapons. Indeed, 
although A.B.C.D. courses are arranged to 
cover all aspects of the subject, special 
courses are also held to bring officers up to 
date in the comparatively new subject of 
Nuclear Defence. Courses in the A.B.C.D. 
schools at Chatham and Devonport are run 

on exactly similar lines, but lack of facilities 


at these ports necessitates advanced courses 
for officers being carried out at Portsmouth. 


DAMAGE CONTROL COURSES 


Damage control courses vary from three 
weeks for officers qualifying in A.B.C.D. to 
one week for other officers and senior ratings. 
Officers of the Royal Fleet Auxiliaries and 
Merchant Navy also attend some of these 
courses. Much of the course is devoted to 
practical instruction in ship stability, illus- 
trated by demonstration in a tank of scale 
models of various types of warships. Each 
model has a flooding board on which each 
compartment can be illuminated to show the 
extent of flooding—which is of special value 
when demonstrating the deliberate counter- 
flooding of compartments to counteract list. 
In other aspects of damage control, training 
is directed to giving an overall picture of the 
types of machinery and equipment in ships, 
how they are installed and operated to 
minimise damage, and the steps taken to 
control the damage after it has occurred. 
This instruction covers main and auxiliary 
machinery, electrical power supplies and 
hull structure. Training in damage repair 
shoring and leak stopping is reinforced by 
practical exercises under “* action conditions ”” 
in a full-scale replica of a small section of the 
ship. Artificial damage in the form of shell 
and splinter holes, &c., has been imposed, 
and water can be forced through these leaks 
under pressure. Conditions are made very 
realistic with the help of explosions, darkness 
and smoke. Smaller editions of this unit are 
available in each of the three major ports for 
the training of ships’ damage control teams. 
To exercise the centralised control of major 
incidents and assist in teaching communica- 
tion procedure and layout, a complete 
A.B.C.D. headquarters, secondary head- 
quarters and section bases have been installed, 
equipped exactly as in a large ship. These 
exercises in the control “ mock-up” form 
a large part of the A.B.C.D. officers’ qualify- 
ing course and problems in A.B.C. protection 
are included. 


FIRE-FIGHTING 


All ratings, on joining the school, are given 
one day’s preliminary instruction in ship fire- 
fighting, particular stress being laid on 
“* first-aid ”’ fire-fighting appliances. Demon- 
strations are given of the methods used in 
fighting various types of fire and of the 
dangers in tackling a fire in the wrong way. 
The standard course for officers and senior 
ratings also includes one day’s fire-fighting 
instruction, which is similar to the pre- 
liminary course, but given in more detail, and 
includes the use of breathing apparatus. 
For officers qualifying in A.B.C.D., senior 
ratings qualifying as A.B.C.D. Instructors, 
and certain R.F.A. and Merchant Navy 
officers, the course lasts three days. It is of 
interest that the practical training facilities 
in the fire-fighting sections of the schools at 
all three ports have at times been used by 
civilian fire brigades. 


A.B.C. PROTECTION 


The standard course for both officers and 
ratings lasts for one week. The subjects are 
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divided in the following approximate pro- 
portions. One day is devoted to chemical 
warfare, when, in lectures and practical 
demonstrations, students are given details 
of the gases most likely to be used in war, 
their effects and the remedial action. Instruc- 
tion in biological warfare is restricted to an 
outline of the types of agent, the problems of 
dispersion in war, and the likely methods of 
defence. About one-and-a-half days are 
spent on the effects of nuclear weapons. 
Many films of experimental explosions and 
of the results at Hiroshima and Nagasaki 
are used to illustrate these lectures. The final 
two days are devoted to the organisation 
which has been evolved for defence in ships 
against these effects, and in practical exer- 
cises with radiac instruments. 

A further short course embracing theory, 
organisation and the practical use of monitor- 
ing equipment is given to officers appointed 
as Monitoring Officers in ships. In the 
Advanced Course, which is taken by A.B.C.D. 
officers qualifying and lasts for four weeks, 
all aspects of A.B.C. protection in ships are 
covered in great detail and visiting lecturers 
give an insight into the particular problems 
facing the other fighting Services and Civil 
Defence. Visits are made to the Admiralty 
Research Laboratory, Teddington, A.E.R.E., 
Harwell, and to the Chemical Defence and 
Microbiological Research Establishments at 
Porton, from which the students gain much 
valuable background knowledge. 

Special courses are also run from time to 
time for senior officers and for officers of the 
Royal Fleet Auxiliaries and Merchant Navy. 


GENERAL 


Although the A.B.C.D. Schools are essen- 
tially concerned with ships, the similarity of 
problems in the field of A.B.C. warfare and 
the lack of other training facilities, have led 
to the schools becoming concerned in a minor 
degree with the Passive Defence of shore 
establishments and with Civil Defence. 
Civilian officers from many Admiralty estab- 
lishments have attended A.B.C. courses, and 
all three schools run courses in Light Rescue 
for the benefit of ratings from Fleet Shore 
Establishments. 

The main task, however, has always been 
to train Naval officers and ratings in the 
problems of the defence of ships. An 
indication of the magnitude of this task can 
be obtained from the following approximate 
figures of the numbers of officers and ratings 
who passed through all three schools between 
1950 and 1956. 


Pimes GID Fink pee 8 s05. vss 4b . 80,000 
Damage Control Courses : 66,000 
Fire-fighting Courses... ee ee 


Included in these figures are officers and 
ratings of Commonwealth and N.A.T.O. 
navies. In addition, some 270 officers of 
the Merchant Navy attended complete 
A.B.C.D. courses. 

The aim of all training carried out in the 
Atomic Defence School and in the A.B.C.D. 
schools at Chatham and Devonport is to 
impart to officers and ratings of all specialisa- 
tions certain basic knowledge, so that they 
can more readily appreciate the training 
which is carried out at sea. The success or 
failure of A.B.C.D. in the Fleet depends on 
the further training carried out at sea, for 
two of the major lessons of the late war in 
connection with this subject were that 
A.B.C.D. is the concern of every member of 
a ship’s company irrespective of branch, 
and, secondly, that an intimate knowledge 
of one’s own ship is the primary requirement 
for successful defensive measures. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


“ NAUTILUS ” 


Sir,—With regard to the “ print” of the 
** Nautilus ” on page 333 of THE ENGINEER 
of August 29, 1958, a reproduction of the 
original is given facing page 82 of the late 
Dr. H. W. Dickinson’s book Robert Fulton, 
Engineer and Artist: His Life and Works, 
published by John Lane, The Bodley Head, 
in 1913. It is there stated that the original 
drawing was in the Archives Nationales, 
Paris, Dossier Marine D121, folio 48-58, 
attached to the report dated September 5, 
1798, of the commission of experts, with 
Comte de Rosily-Mesros as_ president, 
appointed in Paris by Eustace Bruix, Minister 
of Marine and of the Colonies, to report “on 
Citizen Fulton’s machine.” This is not the 
complete answer to the question as I do not 
recognise the text above the print. It looks 
** American.” 

A. STOWERS 

Newcomen Society, 

Science Museum, 

London, S.W.7, 

September 11, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,—The “ full-circle round” in your 
valedictory footnote prompts me to point out 
finally, that Seattle is of very different geo- 
metric shape, being long and narrow, with 
the proposed freeway running the full length 
of the greater city area, thus serving almost 
the entire population. On London’s plentiful 
radial routes (say twenty-nine existing high- 
ways and thirty freeways made out of rail- 
ways) the rush-hour traffic would certainly be 
spread too thin to bear comparison with the 
Seattle surge: the calculations of Mr. F. 
Dorman Byers, in your issue of September 26, 
forestalled by Mr. Clayton in your issue of 
February 28, might be of interest if the entire 
adult population of Kent were to become 
London commuters—old ground, though a 
change from Essex !_ I do thank you for my 
share of the hospitality of your columns. 

T. I. Ltoyp 

P.S.—Possibly the readiest source of 
information on the Seattle Freeway is an 
article entitled ‘‘ Here’s How to Handle 
Rush Hour Traffic,” in the August 14 issue of 
Engineering News-Record. 

Railway Conversion League, 

123/124, Newgate Street, 
London, E.C.1, 
September 30, 1958. 


Book Review 


Semiconductor Thermoelements and Thermo- 
electric Cooling. By A. F. lorre. Info- 
search, Ltd., 16, Ladbroke Gardens, 
London, W.11. Price 42s. 

THE invention of the germanium transistor 

ten years ago gave tremendous impetus to 

the study of semiconductors. Soon one 
heard that it might be possible to develop 
other materials which would be free of the 


shortcomings that were being attributed to 
germanium. This search for “* dreamium,” 
as the ideal material for making transistors 
was christened, led to the opening up of a 
whole new field of materials technology. 
The physical properties of some of the semi- 
conductor materials that emerged often 
suggested applications far removed from 
transistors. Thus, the thermal and electrical 
conductivities of some intermetallic com- 
pounds, such as bismuth telluride, indicated 
that it might be possible to make a practical 
refrigerator using the Peltier effect discovered 
over a century earlier; one could also 
visualise heat being converted directly into 
electrical power by means of the even older 
Seebeck effect. The thermoelectric pos- 
sibilities of semiconductors have been engag- 
ing scientists and engineers in many countries 
during the past few years, and this book by 
Dr. Ioffe gives a reasonably up-to-date 
account of the physical concepts that are 
involved and of the directions in which pro- 
gress is being made. 

The book is an English translation of a 
combination of two books written by the 
eminent Russian physicist A. F. Ioffe, who 
is director of the Institute for Semiconductors 
in the U.S.S.R. Academy of Sciences. The 
English version has been edited by H. J. 
Goldsmid, who is himself actively engaged on 
the exploitation of the thermoelectric pro- 
perties of semiconductors ; as a result, the 
book is free of the shortcomings that might 
be expected of a more literal translation. 

If an electric current is passed through a 
closed circuit consisting of two dissimilar 
materials, the temperature at one of the 
junctions between them is reduced whereas 
at the other it is increased. The first observa- 
tion of this nature was made by Peltier. The 
Seebeck effect is practically the converse of 
this, namely, that if one of the junctions is 
maintained at a higher temperature than the 
other, an electric current will flow through 
the circuit. The magnitude of these effects 
depends on the materials used, and in order 
that they can be turned into practical use one 
needs to use materials which combine high 
electrical conductivity with low thermal 
conductivity. The reason why semicon- 
ductors promise a great step forward is that 
some of them can be developed to go much 
further towards meeting these somewhat 
conflicting requirements than can metals. 

The generation of electricity directly from 
heat by means of semiconductor thermo- 
elements occupies most of the first part of 
the book. The underlying physical prin- 
ciples are discussed quantitatively and the 
factors that influence the choice of materials 
are deduced. The meat of this first part is 
sandwiched between two chapters which 
aim to place the subject in perspective. The 
first of these contains a short, but interesting, 
account of the historical background and a 
fairly lengthy review of the basic concepts 
concerning thermoelectricity. The second 
indicates some of the other possible applica- 
tions of semiconductor thermoelements. 

The second part is devoted to thermo- 
electric cooling. Since many of the basic 
principles are common to both generation 
and cooling, there is a good deal of overlap 
between the two parts of the book. The 
author reviews in detail the physical concepts 
that are involved in this kind of cooling, and 


he goes on to discuss the choice of materials, 
the various steps that arise in the design of 
cooling units, and the effects that departures 
from the optimum conditions are likely to 
have on the performance of units. There 
is also a chapter describing ways of measuring 
those properties of semiconductors that are 
important in thermoelectricity. Finally, 
loffe considers some of the practical possi- 
bilities of this kind of cooling. In addition 
to the obvious possibility of a new type of 
domestic refrigerator which is free from 
moving parts, the list includes application to 
hygrometry, vacuum engineering (cold traps), 
thermopiles, and to the cooling of electronic 
components such as transistors, thereby 
increasing their capabilities in certain direc- 
tions. Although it would appear that thermo- 
electric cooling of this kind will initially be of 
most significance where one wants to cool a 
small chamber, Ioffe concludes that its 
efficiency may in the near future exceed that 
of refrigerating plants of both the absorption 
and the compression types. When this 
happens the basic cost, including that of any 
rectifier equipment that is needed in order to 
provide the desired power supply, will decide 
whether the existing types of domestic 
refrigerators are ousted. 

The aim of this book is to provide basic 
information, mainly of a theoretical nature, 
for those who wish to make a serious study 
of the thermoelectric possibilities of semi- 
conductors. However, it also contains a 
good deal of information about possible 
applications and this should be of interest 
to most engineers whose work brings them 
into contact with thermal problems. Natur- 
ally, the more practical parts describe some 
of the work carried out in Russia and one of 
the fascinating things about this book is that 
here and there we get a glimpse of the 
activities on the other side of the Iron Curtain. 

One feels that the book is probably too 
much in two parts and one hopes that future 
editions will benefit from further dovetailing. 

In addition, the reader’s burden would be 
eased if there was a list of symbols and of 
their definitions. Nevertheless, this transla- 
tion provides a welcome addition to the 
English literature on the thermoelectric 
possibilities that are materialising as a result 
of progress in semiconductors. 


Books Received 


Television Engineering. Vol. IV. General Circuit 
Techniques. By S. W. Amos and D. C. Birkinshaw. 
lliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 35s. 

Investment in Innovation. By C. F. Carter and 
B. R. Williams. Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. Price 15s. 

Die Wissenschafliche Fachbibliothek. By J. Bramer 
and Dieter Vogel. Veb Otto Harrassowitz, Leipzig 
05, Eilenburger Strasse 55, Germany. Price DM.8.20. 

Mathematics for Engineers, Part 2. Fifth edition. 
By W. N. Rose. Chapman and Hall, Ltd., 37, Essex 
Street, Strand, London, W.C.2. Price 25s. 

Gas Turbines for Aircraft. By A. W. Judge. Chap- 
man and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 60s. 

Nuclear Power Year Book, 1958/9. Edited by 
William Davidson. Rowse Muir Publications, Ltd., 
3, Percy Street, London, W.1. Price 52s. 

Matrizen Eine Darstellung fiir Ingenieure. Secon q 
edition. By R. Zurmihl. Springer-Verlag, Reich _ 
pietschufer 20, Berlin W35, Germany. Price DM33 

Inelastic Behavior of Aluminum Alloy I-Beams’ 
with Web Cutouts. By Will J. Worley. University of 
Illinois, 2, Administration Building (East), Urbana, 
Illinois, U.S.A. Price 1 dollar. 
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South Denes Power 
Station 





On Friday, September 26, the power station on the South 
Denes at Great Yarmouth was formally opened by Colonel 
Sir Edmund Bacon, Bt., H.M. Lieutenant of Norfolk. The 
two 60MW generators already in service supply to the 
33kV system. The third alternator is expected to go into 
operation in May next year, and the fourth and final unit in 
January, 1960. The third and fourth units will supply directly 
to the 132kV grid. The station was originally designed to 
burn coal, but towards the end of 1955 it was decided to 
convert to oil firing. This involved modifications which 
delayed the construction of the boilers, by then already 
advanced, and costs necessarily rose. We understand that 
the contractors were nonetheless successful in making the 
plant perform as desired. The efficiency of the boilers was 
found to be 87-5 per cent in the acceptance tests. The 
illustration RIGHT gives a general view of the station, which 
has an efficiency of 29-7 per cent on power sent out. 





The trend toward ever more centralised 
control of power stations is continued 
at South Denes. The photograph 
reproduced ABOVE shows the control 
consoles for the two existing power 
units. Both consoles are in an operating 
room at about the centre of the station, 
on the boiler operating-floor level 
This room also contains the electrical 
control desk, just out of sight to the 
left in our picture ; the control con- 
soles for the two remaining power 
units will be opposite the consoles 
shown above. The power units still 
under construction will be sequentially 
started automatically from a_ single 
knob in the room. 

Cooling is by tidal water, and South 
Denes is one of the first stations in 
Britian to use this system. The pumps 
are axial-flow, and the variable-pitch 
blades are automatically adjusted in rela- 
tion to the vacuum in the condenser 
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Each boiler supplies its own turbine with steam 
at 900 Ib per square inch and 900 deg. Fah. The 
units in service have twenty-eight oil burners, 
seven in each corner of the combustion chamber. 
The burners are tilted automatically to control 
the temperature of the steam, with additional 
control from spraying desuperheaters. Fuel and 
air supply are automatically regulated. The two 
turbo-alternators in service run at 3000 r.p.m. 
They are two-cylinder impulse machines, with 
h.p. and I.p. rotors rigidly coupled. The I.p. 
turbines exhaust to twin condensers (see picture 
BELOW) at 28-9in vacuum. The alternators 
that are still under construction will also run at 
3000 r.p.m. and 60MW, but will be two-cylinder, 
impulse-reaction machines, with multi-flow single- 
exhaust |.p. turbines exhausting to single-shell 
condensers at 28-9in vacuum. 
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Fuel Efficiency Exhibition 


No. 


ANUFACTURERS of equipment for 

the burning of fuel and the utilisa- 
tion of heat show a selection of pro- 
ducts, concerned with the efficient use 
of oil and coal in industry, at the fifth 
Industrial Fuel Efficiency Exhibition, which 
opened in the National Hall at Olympia, 
London, on Wednesday, September 24. At 
the inaugural luncheon Mr. H. McNeil, the 
president of the Institute of Fuel, was in 
the chair and Lord Attlee declared the 
exhibition officially open. In wishing it suc- 
cess, he emphasised that we could not afford 
to waste our natural resources in coal or 
our imported supplies of oil. There was no 
excuse for ignorance to-day concerning the 
damage, both economic and material, possible 
by the wasteful use of fuel. Mr. C. M. 
Vignoles, the president of the Institute of 
Petroleum, replying to Lord Attlee, also 
stressed the need for good husbandry in 
the use of raw materials and rated as a 
fallacy the idea that fuel efficiency was not 
important where the fuel costs were only a 
small proportion of the overall costs. 

The theme of the exhibition, which closes 
to-morrow, Saturday, October 4, is ‘* Greater 
Productivity at Lower Cost,” and the range 
of plant on view shows how to effect econo- 
mies and demonstrates methods of attaining 
efficiency in the handling of fuel by the correct 
burning of fuel in the boiler-house, by instru- 
mentation and by insulation. This question 
of thermal efficiency is particularly high- 
lighted on the stand of the National Industrial 
Fuel Efficiency Service, where an extensive 
range of equipment is displayed where there 
is an electronic computer which is linked to 
a boiler-house and which provides readings 
of the thermal efficiency of the plant. Another 
stand, that of Shell-Mex and B.P., Ltd., by 
means of a closed television circuit, enables 
visitors to see live research work proceeding 
at the continuous combustion laboratory of 
the Shell Petroleum Company, Ltd., at 
Fulham. 

A wide range of coke, oil and gas-fired 
boilers is to be seen, including a number of 
packaged units, while the British Oil Burner 
Manufacturers’ Association, Ltd., display 
samples of equipment, produced by eight 





oil burner manufacturers, and ranging from 
the small domestic unit to large marine and 
industrial units. Fuel economies effected 
by the steel industry are noted on the stand 
of the British Iron and Steel Federation about 
14 tons of coal equivalent being used for 1 ton 
of steel in 1957 against 
about 34 tons in 1923. 
Nuclear fuel develop- 
ments are demon- 
strated by the United 
Kingdom Atomic 
Energy Authority, in- 
cluding new fuel ele- 
ments and their effect 
on reactor perform- 
ance, together with 
models of the Doun- 
reay Materials Testing 
Reactor and the 
Zero Energy Thermo- 
nuclear Assembly. 
Water-tube and shell 
boiler plant and equip- 
ment manufactured by 
Babcock and Wilcox, 
Ltd.,and the associated 
companies of Edwin 
Danks and Co. (Old- 
bury), Ltd., Spencer- 
Bonecourt - Clarkson, 
Ltd., and Fireye Con- 
trols, Ltd., are dis- 
played on the Babcock 
stand and prominent 
is the Renfrew stoker, 
as shown in Fig. 1. 
This chain grate stoker 
is designed for low cost conversion of 
hand-fired water-tube boilers, up to 25,000 Ib 
per hour capacity, to mechanical firing; it 
can burn an extensive range of fuels of 
varying characteristics, including low-grade 
and small-size coals. There is a coal cut-off 
valve and an adjustable firedoor as well as 
zonal control of the forced draught combus- 
tion air by means of a number of transverse 
air compartments provided with cam- 
operated mushroom pattern air valves. Wind- 
boxes introduce the primary air into the 
plenum chamber, which has front and rear 


Fig. 1—The Renfrew stoker for conversion 5 Bmgy- + boilers to mechanical stoking—Babcock and 
x, 
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steel brush seals which enable the stoker to 
be operated with an opén front. Another 
new product is the ** Corner-Tube ” forced 
circulation boiler for high-pressure hot water 
heating, which can be fired by oil or waste 
gas, or with solid fuels on a chain grate 
stoker. The size range is from 2,500,000 
B.Th.U. per hour and the design avoids 
costly expansion joints because the water- 
cooled cage is at the same temperature as 
the heating surfaces, while the cool return 
water is preheated before reaching the 


collectors and furnace so that there is no 





Fig. 2—Wilson ‘* Multipac’’ boiler—John Thompson (Wilson Boilers), Ltd. 


water hammer or thermal shock. Further- 
more, tube damage due to pump failure is 
minimised by the operation of inherent 
natural circulation. 

Newton Chambers and Co., Ltd., shows 
several central heating and space heating 
boilers and an example of the “* Redfyre 
Emma ”’ boiler, which is a coke-fired unit of 
Dutch design. It is available in sizes from 
250,000 to 8,000,000 B.Th.U. per hour, 
and can be installed in single or multiple 
units. The fuel is gravity fed from a hopper 
into the fire zone through which primary 
air is passed. horizontally and the gas pro- 
duced passes into a combustion chamber into 
which preheated secondary air is admitted, 
to ensure complete combustion. Both water 
temperature and steam pressure can be auto- 
matically controlled within close limits, 
while the boiler can be quickly raised from 
low to full load. The boiler, which requires 
little attention, offers thermal efficiencies 
in the range 85 to 90 per cent, while the flue 
gases have a CO, content of between 18 to 20 
per cent. Coke up to 4in size or mixed can 
be burnt and the hopper provides supplies 
for eight hours under full load. 

John Thompson, Ltd., exhibits several 
new items, including the “* Wilson Multipac”’ 
wet back package boiler by John Thompson 
(Wilson Boilers), Ltd., which is built in 
eleven sizes ranging from 2500 Ib to 10,500 Ib 
per hour and operating at 100 Ib per square 
inch. Size No. 6, of 5500 Ib per hour, is 
illustrated in Fig. 2. This is a three-pass 
horizontal smoke-tube boiler consisting of a 
corrugated furnace tube, a wet back combus- 
tion chamber and two passes of small bore 
smoke tubes, which are arranged to give a 
clear water space above the furnace. A 
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fully modulating rotary cup burner capable 
of burning fuel oil up to 3500 seconds 
Redwood No. | is fitted and both burner and 
forced draught fan are quiet in operation, 
while the secondary air distribution arrange- 
ment almost eliminates vibration and noise. 
Tests over many months have indicated that 
thermal efficiencies of 82 per cent can be 
attained. The “ Beacon” air heater built 
by John Thompson Beacon Windows, Ltd. 
Its warm air (see THE ENGINEER, Septem- 
ber 19) is another exhibit. Its warm air 
displacement is 320,000 cubic feet per hour 
from the louvred outlets at a velocity of 
15ft per second and the air temperature 





Fig. 3—Vertical oil-fired steam boiler rated at 550 Ib 
per hour—Sunrod, Ltd. 


difference between suction and outlet is 
122 deg. Fah. The unit, which incorporates 
a spiral tube bundle for high heat transfer, 
occupies about 9 square feet of ground space, 
is powered by a 2 h.p. motor, has an overall 
height of 11ft 3in, weighs about 12 cwt, and 
has a thermal efficiency as high as 87 per 
cent. Also to be seen is a sectionalised model 
of one of the range of water-tube package 
boilers developed by John Thompson Water 
Tube Boilers, Ltd., and a chain grate stoker 
fitted with a new ash extractor operated by a 
vibratory unit as used in the Owl vibratory 
conveyor and elevator. 

Sectional models of boilers manufactured 
by the company are shown by Cochran and 
Co., Annan, Ltd., and data are available of a 
new oil-fired Economic boiler which has a 
shorter length over tube plates, improved 
evaporation. Pressure jet or rotary cup 
burners can be fitted with an induced draught 
fan, but gas tightness is incorporated to 
allow for the use of forced draught. The 
boilers range from 6ft 6in diameter by 
16ft Sin long to 13ft 6in diameter by 19ft 8in 
long, and the ratings from 6000 Ib to 31,000 Ib 
of steam per hour from feed water at 60 deg. 
Fah., with the thermal efficiency being over 
80 per cent on the gross calorific value. 

Among the exhibits on the stand of Davey, 
Paxman and Co., Ltd., is a rotary vacuum 
filter representative of a range of such 
machines, a model of a “‘K”’ packaged water- 
tube boiler and the recently developed “ S” 
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packaged boiler. This is a high-velocity 
treble-pass unit, based on the ** Ultranomic ” 
boiler, mounted on a fabricated steel bed 
and having a single flue set to the right-hand 
side from the burner end, and two sets of 
tubes on the opposite side. The burner is 
arranged for pressurised operation, using 
heavy fuels up to 3500 seconds viscosity, and 
is fully modulating, giving good combustion 
over a turn-down range of 3 to 1. Auto- 
matic in operation, the burner is fitted with 
gas/electric ignition, a two-stage forced 
draught fan, and is mounted in a console 
cabinet sited at the boiler front. 

Sunrod, Ltd., has on view a vertical steam 
boiler, the mark CP02, which is oil-fired and 
has a rating of 550 Ib per hour ; it is the 
smallest of a range of boilers, of which the 
largest has an evaporation of 6600 Ib per 
hour. Fig. 3 shows the unit, which has a 
diameter of 4lin and a height of 9lin, 
mounted on its own base. The basic prin- 
ciple of the boiler is the augmenting of the 
heating surfaces by welding steel coated 
copper rods on to the heavy gauge water- 
tube. These rods project radially from the 
tube element into the upward flow of the 
furnace gases to extract heat by convection, 
with a low draught loss characteristic, and 
give the boiler an efficiency of over 82 per 
cent on full load. A fully automatic pressure 
jet burner is fitted but the larger models have 
rotary cup burners able to operate on fuel 
of 3500 seconds viscosity. The combustion 
chamber is water cooled and allows for 
complete combustion without flame impinge- 
ment and carbon deposit, while conversion 
from liquid to solid fuel can be effected 
simply. The upper end of the riser tubes 
discharge steam across baffles into the steam 
space at the upper part of the boiler shell. 
There is a built-in steam-operated soot blower, 
a blow-down valve and a low water cut-out 
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valve, a “* J.L.C.” double-acting reciprocat- 
ing feed water pump, Sunrod controls and a 
smoke outlet arranged to rotate through 
180 deg. Another exhibit is a waste heat 
recovery unit for use with the larger direct 
hot water boilers converted to oil firing. The 
size shown is suitable for 500,000 B.Th.U. 
per hour boilers and fits into the uptake. 
The heating surface of the tubes, which have 
removable return bends for easy access for 
cleaning and descaling, is 31 square feet. 
The recovery unit is linked up with the 
delivery side of the circulating pump. 

Three Clayton steam generators on the 
stand of The Vulcan Foundry, Ltd., and 
Robert Stephenson and Hawthorns, Ltd., 
have an output of 502,125, 1,004,250, 
and 1,673,750 B.Th.U. per hour, respectively. 
They are forced circulation units, capable of 
evaporating from and at 212 deg. Fah., 
518 Ib, 1035 Ib, and 1900 Ib per hour, at a 
pressure of 120 lb per square inch. With 
this sytem, water enters and is circulated at 
high velocity through a_ single coil 
attaining steam temperature as it passes 
through the heating zone and into the accumu- 
lator where steam and water are separated 
centrifugally, and water is returned to the 
heating cycle. Compactness of the design 
means minimum floor space and headroom 
and steam is available within five minutes of 
pressing the starter. After the press button 
start, the operation of the generator is auto- 
matic, steam is produced as required, the 
generator stopping and starting according to 
demand. Other examples of compact oil- 
fired forced circulation boilers are exhibited 
by J. Stone and Co. (Deptford), Ltd. These 
are “‘ Stone-Vapor”’ steam generators which 
provide an automatically modulating output 
in single or multiple installations and can 
sustain widely fluctuating loads, steam being 
produced within two minutes from cold. 


( To be continued ) 


Heat-Treatment Furnace for Large 
Fabricated Vessels 


A heat-treatment furnace for the stress relieving of welded steel fabrications has 

been designed by John Mathison, Ltd., and installed in a new shop at the works of 

Head Wrightson Teesdale, Ltd. This furnace, of vertical-flame, high-speed 

recirculating construction, is of sufficient capacity to accommodate 20ft diameter, 

20ft long vessels. It covers a heat-treatment temperature range from 200 deg. 
to 900 deg. Cent. 


VERTICAL - flame, __ recirculating 

furnace, specially designed by John 
Mathison, Ltd., Hutton Hall, Guisborough, 
Yorks, has been installed in a new heavy 
plate fabricating and welding shop at the 
works of Head Wrightson Teesdale, Ltd. 
This installation is primarily intended to 
meet the exacting requirements which have 
been laid down for the heat-treatment of 
large welded steel vessels for nuclear power 
equipment. With effective internal chamber 
dimensions of 27ft 2in long by 25ft 6in wide 
by 21ft to the centre of the arched roof, the 
furnace can accommodate vessels 20ft dia- 
meter by 20ft high and loads up to 100 tons. 
The furnace, known as the maker’s “ Uni- 
versal’ design, is arranged to cover a full 
heat-treatment range from 200 deg. to 
900 deg. Cent., and over this range up to a 
temperature of 700 deg. Cent. high-speed 
recirculation of the hot products of combus- 
tion can be used to promote economy in gas 
consumption by effectively maintaining a 


constant rapid flow of hot gases over the 
whole of the furnace load. 

The general construction of the furnace can 
be seen in the photograph we reproduce. It 
will be seen that as distinct from the modern 
trend of flat suspended crown the furnace has 
a sprung arch and this design, adapted to 
facilitate the accommodation of large cylin- 
drical vessels, is also of particular value in 
assisting the uniform circulation of the hot 
gases round the loads being heat-treated. 
To provide an arch of such a large span— 
29ft 4in—it was decided to use “ Nettle D ” 
high aluminium refractory bricks which have 
a considerable mechanical strength and are 
available shaped to very close dimensional 
tolerances. The whole of the crown is inde- 
pendently supported with skewback angles 
to make adequate provision for any repairs 
which may have to be made to the side walls 
in the future without disturbing the main 
arch. The superimposed load from this arch 
is resolved down through the vertical buck- 
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Staves to the foundations. In the design of 
the walls and crown special provision has 
been made for expansion and contraction in 
all directions. The massive door of the 
furnace, with its lining of high-temperature 
refractory insulating material, weighs about 
15 tons. It is guided by large self-aligning 
roller bearings in heavy structural side 
columns and is raised and lowered through 
roller link chains and wire ropes by a lifting 
gear driven by a 74 h.p. motor. Compensat- 
ing chains are provided in the door suspension 
equipment to take the 
out-of-balance loads 
due to the very high 
lift required, and the 
counterbalance weights 
are suspended in the 
side columns. 

Work being treated 
in the furnace is 
supported on a massive 
refractory lined bogie 
mounted on cast steel 
wheels and axles fitted 
with roller bearings. 
This bogie is moved 
in and out of the fur- 
nace chamber by a 
rack and pinion gear 
driven by a 124 h.p. 
motor, and this equip- 
ment is so designed 
that, should occasion 
demand, it can handle 
loads up to 150 tons. 

The furnace is ar- 
ranged in four zones, 
each zone having four 
vertical-flame burners, 
two zones on each side 
of the chamber. Gas 
and air are supplied to 
each pair of burners 
through two vee-notch 
valves, which are 
mechanically linked to 
ensure a constant 
mixture. Once the 
individual burner set- 
tings have been made 
by hand control, full 
automatic control of 
the burners along each 
side of the furnace is effected bya pair of linked 
vee-notch master valves in the main air and 
gas lines. The gas burners are of internal 
mixing turbulent design in which the gas and 
preheated air for combustion mix tangentially 
before passing into the heating chamber. 
Their flame length can be varied from 6in to 
12ft with perfect safety, the velocity of the 
air and gas mixture being such as to ensure 
complete combustion taking place in the 
vertical plane, and totally eliminating any 
flame impingement on the stock being 
treated. 

The furnace design is such that the hot 
gases sweep up the walls, across the underside 
of the crown, vertically downwards in the 
centre, building up a pressure and down to 
the hearth level where they envelop the 
charge. The gases pass out of the furnace 
chamber through a large number of hori- 
zontal waste gas ports along either side of the 
bogie hearth. With this arrangement of gas 
flow the full effect of the available internal 
sensible heat is obtained, and uniform heating 
of the fabrications undergoing heat-treatment 
takes place. 

The burners are situated in recesses against 
the walls and along the top of a step some 
18in high by 2ft wide, which is built along 
each side of the furnace floor. The waste gas 
ports are built into the lower sides of these 
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steps at floor level and lead to horizontal 
flues from which the gases are exhausted by 
high-temperature recirculating fans at the 
rear on each side of the furnace. These 
fans return the gases to an external recirculat- 
ing flue leading to a line of vertical individual 
ducts along the steps in front of each group 
of burners. The hot gases delivered through 
the ducts form a screen in front of the burners. 
Thus, the resultant products of combustion, 
together with the addition of heat from the 
groups of burners, provide an increased 


Heat-treatment furnace for large fabricated vessels up to 20ft diameter and 


20ft high 


volume of hot gases in circulation, to effect 
rapid heat transmission by low-temperature 
convection currents with the minimum 
possible temperature differential. The excess 
pressure from the heating chamber is relieved 
by means of bleeder valves which feed hot 
gases to the heat-resisting steel recuperators. 
From here the waste gases pass up vertical 
mild steel uptakes out of the building. 

The whole of the furnace is pressurised 
and with the mechanical means provided for 
accurate control, both of air for combustion 
and recirculating products of combustion, 
ideal conditions are provided throughout the 
full range of temperatures. The temperature 
limits on the four-point temperature records 
for the groups of controllers is +5 deg. Cent., 
whilst the temperature differential during 
the soaking period between the furnace 
atmosphere and the stock is about 50 deg. 
Cent. 

The special and intricate nature of the 
fabrications treated in this furnace demands 
accurate control of heating rates, and the 
exacting metallurgical requirements which 
must be observed in modern heat-treatment 
necessitate specific rates of temperature rise 
to meet the particular demands on the varying 
thicknesses of sections being treated. The 
actual time/temperature records which have 
been obtained on certain large vessels with 
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fairly heavy sections of relatively uniform 
thicknesses, show how the furnace is capable 
of observing the very rigid control of time/ 
temperature rise and holding the temperature 
in accordance with the British Standard Code 
1500 : 1949, laid down for fusion welded 
pressure vessels. In this connection, it is 
possible to raise the furnace temperature at 
100 deg. Cent. per hour, maximum, through- 
out the preheating period, up to 650 deg. 
Cent., then soak at this temperature for a 
period of eight to ten hours. During the 
soaking period, whilst all the controlling 
records are within very close limits, it is of 
interest to note that the temperature differen- 
tial between the furnace atmosphere and the 
stock being treated steadily decreases. The 
furnace can be arranged either to fire down 
or to give natural cooling, and at this stage ail 
points on the six-point recorder coincide. 
A charge is allowed to cool to about 300 deg. 
Cent. before being discharged from the 
furnace. The furnace is designed to treat a 
normal economical load of 60 tons. When 
treating such a load for stress relieving, at 
the maximum temperature of 650 deg. Cent., 
under actual production conditions tests 
have shown that to raise to temperature 
of 650 deg. Cent. and soak—the total time 
cycle being seventeen hours—the overall 
fuel consumption is under 4500 cubic feet of 
town gas per ton of welded fabrications 
treated. The gas consumption to raise the 
material to temperature prior to soaking is 
2500 cubic feet per ton. In this class of 
operation the total volume of gases in 
recirculation in the furnace, together with 
the products of combustion, amounts to 
about 360,000 cubic feet per hour at 650 deg. 
Cent. The maximum internal speed of hot 
gases, plus recirculating gases, in the vertical 
plane, is 1500ft per minute. 

In addition to the remarkably low fuel 
consumption figures which have been 
obtained with the furnace, time/temperature 
charts for a 60-ton load show a particularly 
low temperature differential of furnace atmo- 
sphere and uniformity of temperature dis- 
tribution throughout the full length and 
width of the furnace. It has been also found 
that no scaling of the charge takes place in 
the furnace and even in the most delicate and 
varied section vessels there is no pulling or 
distorting of the shapes. 


Statistics about British Roads 


Tue British Road Federation has published 
the 1958 edition of its booklet “* Basic Road 
Statistics.” This publication has earned a 
reputation for presenting the major statistical 
data about British roads and motor vehicles in 
an easily available form which brings out the 
significant trends in development, and gives 
up-to-date information. 

One or two leading figures will give an idea of 
the present position. In September 1957, the 
number of motor vehicles reached nearly 
7,500,000, an increase of over half a million 
from the previous year. Private cars numbered 
over 4,000,000, more than double the number in 
the country ten years ago. Vehicle and licence 
duty exceeded £100 million, and the total taxes 
paid by road users were more than £500 million. 

The booklet gives details of post-war road 
programmes and expenditures, including financial 
details of the programme of new construction 
now being carried out. Actual expenditure on 
roads during 1957 was £120 million for all 
purposes including snow clearance and admini- 
stration. The direct cost of road accidents is now 
estimated at £175 million a year, a figure in 
excess, it should be noted, of the total road 
expenditure. However, the total number of 
people killed on the roads in 1957—5550—is 
around 20 per cent less than the number killed 
in 1932, when there were only 2,250,000 motor 
vehicles. 
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Developments with 
** Shell” Roofs 


The composite steel and shell concrete structure 
known as the *‘A.T.A.-Silberkuhl’’ roof is of 
German origin and is being developed in this 
country jointly by the A.T.A. Industrial Company 
and Modern Engineering (Bristol), Ltd. Arched 
Warren girders span the roof and a concrete shell 
stretches from the top chord of one girder to the 
bottom chord of the next, to form a north light 
roof. The shell is tied in at each girder and the 


The structural system just described, and again 
shown in the background of the illustration on 
the RIGHT, can be used up to spans of about 200ft, 
with a 15-ton load acceptable from any point of 
the roof. For smaller buildings the inverted shell 
roof structure shown in the foreground has been 
developed. Previous designs involved tie bars 
and stiffening ribs in the shells, but these have 
now been eliminated. The shells are shown under 
construction in the illustration BELOW. They 
are hyperboloidal in shape. Since the hyperboloid 
is a surface of rotation formed by a straight line 
generator, the generating lines can thus be fol- 
lowed by straight prestressing wires, as shown 
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arches are also tied ; by tensioning the arch ties 
the assembly is prestressed (see ‘‘ The Engineer,” 
July 12, 1957). 

The new building at Emery works, Bristol, ABOVE, 
covers 20,000 square feet, and has a span of 100ft. 
The system of construction has been modified 
here by building the shell roofs from precast slabs, 
as shown on the LEFT. The Warren girders are 
spaced 24ft apart, and the she!l roof is made up of 
slabs 2ft 6in wide, and 7ft 6in or 8ft 4in long ; each 
one is tin thick with a 4in stiffening rib round its 
perimeter. Three of these slabs, prestressed 
together, span between Warren girders; the 
edges of the shell along the girders are completed 
in situ, with steel hook interlocks between struc- 
tural steel and concrete. The two travelling 
cranes are each of 3 tons capacity and the crane 
beams are supported at four points. The main 
ties are 4ft above eaves level. The light factor 
and thermal insulation of the building are con- 
sidered to be very favourable. 





in the shutter on the right of the LOWER view. 
The concrete of these shells is 2in thick, and they 
are 8ft wide, and may span from 20ft to 65ft ; 
those illustrated span 40ft. Apart from the pre- 
stressing wires, there is a light mesh reinforcement 
in each face of the shell, shear bars at each end in 
the region of the anchorages, and a longitudinal 
bar along each edge and connector bars to make 
the joint at each ‘‘ ridge’’ between shells. The 
rise of each hyperboloid at the centre of the span 
is quite small and gives a slightly arched appearance 
from the interior. The curvature in the trans- 
verse direction—between “* ridge ’’ and ‘‘ trough "’ 
—is about 1ft 8in. 








Sn aE ES 











Oct. 3, 1958 


THE ENGINEER 


The Case for Conversion 


At a meeting of the Railway Conversion League on Thursdey last, four aspects of 

the “* Case for Conversion”’ were explained briefly and questions from those 

attending were then discussed by a “* brains trust.’ Since engineers in this country 

will be familiar with the characteristics of road and rail transport, the account 

below deals mainly with the questions, which concerned those aspects of the 
railway conversion problem least widely understood. 


MEETING of the Railway Conversion 

League was held last week in London, 
and devoted principally to answering ques- 
tions from those present, members and others, 
on its proposals to utilise the permanent way 
of the present railways in this country as 
reserved motorways. Four aspects of the 
national transport system were discussed 
briefly by members with expert knowledge. 
Mr. W. A. Ord dealt with “ The Railway 
Problem,” which was that the immense 
increase in the cost of land and labour had 
prevented the railways extending to new 
sources of traffic. The amount of hand- 
ling was so great that if train travel- 
ling time was reduced to zero, the railways 
would not always be the fastest means of 
transport. 

Mr. L. M. Ballamy explained “* The Road 
Problem” : the demand for road transpor- 
tation in this country would double by 1967, 
but only 7 per cent would be added to the 
road system. No way had been envisaged 
of running fresh lines of communication into 
cities, docks and industrial areas : the only 
solution was to utilise the existing railway 
rights of way efficiently. 

Brigadier R. P. G. Anderson recalled that 
Telford himself had foreseen that reliance 
upon a vehicle confined by its tracks would 
prove dangerous. He pointed out that what 
the customers of the transport services 
wanted, in most cases, was to maintain a 
steady flow of fuel or raw material or manu- 
factured products. 

Brigadier T. I. Lloyd, C.B.E., D.S.O., 
M.C., discussed the financial aspect of trans- 
portation in this country. British Railways’ 
takings, at £9,500,000 a week in 1957, were 
about £4,000,000 a week short of expenditure 
(the difference was not agreed to be a subsidy). 
The road system contributed £8,000,000 a 
week to the general revenue. This, however, 
did not establish the case for conversion : 
the essential point was that the losses caused 
to industry by the inadequacy of the roads 
were now £11,000,000 a week and would be 
£40,000,000 a week by 1967—an “ invisible 
import ” such as this was onerous. While 
the League could not function as consulting 
engineers, he was able to quote an estimate 
for the conversion of a single-track railway 
from Wick to Inverness into a two-way road 
as £30,000 a mile—0+20 per cent : on this 
basis national conversion would cost £500 
million, about half the cost of modernisation 
as at present proposed. _ 

Questions were then discussed: we para- 
phrase the proceedings below. 

How many road vehicles would be needed 
to do the work of a train of one engine and 
seventy wagons ? : 

Mr. E. C. Gordon England : There is no 
way to answer this without knowing the 
route in question: it is worth noting that 
the average haul for coal in England is 68 miles. 

Mr. A. Darley: The train would cost 
about £85,000. A set of 15-ton trucks of the 
same carrying capacity would cost twice as 
much. It would only be necessary to double 
the wagon speed to break even on capital 


charges. 








Professor H. Bondi : The Coal Merchants’ 
Federation had discovered by means of a 
service trial that road transport of coal from 
pithead to consumer was slightly cheaper, on 
the present road system. 

Would conversion be able to deal with the 
traffic peaks at rush hours in London ? 

Mr. M. J. Douglass was reminded by this 
question of an Asiatic who could not conceive 
that a bath-full of water could come from a 
small tap. The passenger transport problem 
would be eased by substituting an approxi- 
mation to a flow of passengers for the present 
carriage in large batches. 

Would it be possible to import sufficient 
fuel oil to do the work of the railways by 
internal combustion engined vehicles ? 

Mr. H. Barrs : To do the work at present 
done by the railways would need 500 million 
gallons of oil a year. Between 1953-54 and 
1955-56 the consumption of oil on which 
tax was paid increased by 274 million gallons. 
Conversion over four years would therefore 
double the rate of growth of oil consumption. 
However, details of the oil supply and storage 
situation were not made public, and that 
was one reason for advocating an official 
inquiry into the conversion proposals. 

How does the installed horsepower per 
ton of payload compare for rail and road? 

Professor Bondi : This was not a question 
that had been considered, since it had little 
effect on the economics of a transport 
system : in Great Britain, handling costs 
predominated. Fuel costs were not negligible 
on a railway, however : freedom from tax was 
worth £140 million a year to British Railways. 

Brigadier Lloyd illustrated the subordinate 
effect of this parameter by pointing out that a 
de Havilland “‘ Comet” needed roughly 
550 Ib of thrust per passenger, and yet its 
fares were only three times those of a railway. 

How could the country dispense with a 
route while it was being converted ? 

Mr. Gordon England : The railway system 
was highly redundant; there were four 
routes from London to Birmingham and 
three from London to Dover. One civil 
engineering contractor should be able to 
convert a 20-mile stretch in three months. 

Mr. Darley recalled that two years ago 
much of the railway system was abandoned 
during a trade dispute, without serious effects 
upon transportation. 

Was it possible that motor vehicle manu- 
facturers might deem it worth while to finance 
a pilot scheme of conversion ? 

Mr. Ballamy pointed out that every 
industry had a vested interest in conversion. 
The difficulty would be rather in obtaining a 
railway than in obtaining money, since there 
were parties interested in retaining rail 
transport. 

Mr. Douglass considered that conversion 
might prove advantageous to the motor 
trade, since it would lead to the use of vehicles 
akin to those manufactured and employed 
overseas. 

Is the present system of taxation responsible 
for the favourable financial position of road 
transport ? 

Brigadier Lloyd : 


Negative. Only one- 
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fifth of the revenue from the roads is spent 
on the roads. Money paid as rates adds 
only 40 per cent to this amount. The con- 
tribution from the railways is negligible, © 
since they are capitalised at values prevailing 
in 1840-1870. The value of the roads was 
difficult to assess, but their contribution to the 
revenue was equivalent to 4 per cent on the 
not unreasonable value of £10,000 million. 

Mr. Barrs pointed out that a rebate of the 
whole of the tax on fuel oil consumed by 
rail vehicles was allowed, although this was 
not clear from the accounts of British 
Railways or the statements of the Inland 
Revenue. The vehicles on which purchase 
tax was payable excluded rail rolling stock. 

Would there be a risk of delays and 
accidents in fog on the converted highways ? 

Mr. Ord : Delays must be anticipated, but 
should not be serious, since it was almost 
unknown for public service vehicles to 
abandon a journey except at a garage. The 
over-riding factor as far as delay was con- 
cerned was the determination of the driver : 
the knowledge that no vehicles are crossing 
each others’ lanes should minimise the effect 
of fog upon vehicle drivers. 

Mr. Ballamy: A railway is in effect a 
private road upon which it is forbidden to 
trespass, but on which travel vehicles that 
cannot avoid an accident that the driver can 
see threatening. It should not be difficult to 
improve on such a system. The estimated 
costs included lighting on all routes. 

Would the converted railways be adequate 
in time of war ? 

Brigadier Anderson: For defence pur- 
poses a transport system should be flexible 
and easily repaired if damaged. Free- 
ranging vehicles tolerant of track irregular- 
ities meet this specification. 

Does not conversion imply dependence 
on a strategic material, imported oil ? 

Mr. Ballamy recalled that it was solely as 
a result of legislation that steam traction had 
not established itself on the roads instead of, 
or as well as, on the railways. Perfectly good 
vehicles that were catholic in their fuel 
demands could be built. 

Would it not still be necessary to transfer 
goods to different vehicles for local delivery ? 

Brigadier Anderson: This practice is 
largely due to the restrictions imposed on 
*“C” licence operators. In an ideal trans- 
port system much local delivery work would 
probabiy be done by the trunking vehicles. 

What proportion of the expenses of the 
meeting was being borne by the General 
Motors Corporation and the Ford Motor 
Company ? (This questioner expressed reser- 
vations in accepting. the case for conversion.) 

The Chairman (Major Wyatt) : None. 

What precautions would ‘be necessary on 
the converted roadways against human error 
and frailty ? ; 

Brigadier Lloyd considered that, judging 
by the accident records of the present road 
and rail systems, no special precautions 
would be needed. He explained that predic- 
tion of accident rates was made difficult 
because it was not known how much more 
time an average person spent exposed to road 
accidents than to rail accidents: esti- 
mates ranged between forty and 1000. 
Experience in the United States showed that 
the incidence of accidents on reserved motor 
roads was low; the expectation of life 
before being killed in an accident was 
5000 years’ driving. 

Professor Bondi recalled as apposite the 
observation by the Minister of Transport 
that the provision of more pedestrian cross- 
ings tended to increase the number of 
accidents at pedestrian crossings. The 
accident rate must be related to the traffic. 
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Central Electricity Authority Report 


THE annual report and accounts of the Central 
Electricity Authority for the period April | to 
December 31, 1957, was published on Sep- 
tember 30. To preserve statistical continuity 
and simplify comparison with earlier years the 
report also contains additional data and accounts 
covering the first three months’ activities of the 
Electricity Council and the Central Electricity 
Generating Board which, it will be recalled, took 
over the majority of the functions of the C.E.A. 
upon its dissolution on December 31, 1957. 

The repcrt contains a tabular statement 
summarising a decade of progress in electricity 
supply since the industry became publicly owned 
on April 1, 1958. 

In this period the output capacity has increased 
by 115 per cent to 22,240MW ; eighty-six small 
stations have been shut down and fifty-five new 
steam stations have been commissioned together 
with seventeen new sections and forty-four 
extensions to existing stations. To meet the 
estimated future demands, thirty-eight new 
Stations in England and Wales (including five 
nuclear power stations) totalling 11,900MW, 
are under construction or planned to be in 
commission before the end of 1963. At the same 
time by increasing the size of generating sets the 
building volumes of conventional power stations 
for the largest generating sets on order have been 
reduced from 50 to 22 cubic feet per kilowatt in- 
stalled. By such advances as these it has been 
possible to keep the capital costs of conventional 
power stations constant at an average figure of 
£50 per kilowatt installed. 

The output of electricity (sent out) has increased 
since 1948 by 115 per cent to 78,195 million units. 
The fuel consumption at steam power stations 
has been reduced from 1-°487d. to 1-264d. per 
unit sent out. Likewise, power station produc- 
tivity measured by the electricity output per 
employee engaged in generation has increased by 
63 per cent to 2,105,000 units. Another way of 
expressing power station productivity is that 
the average number of employees in power 
station generation has dropped from 2-74 to 
1-76 per 1000kW of output capacity. Taking 
into account the Central Authority as well as 
the area boards the number of employees per 
1,000,000 units sold to consumers per annum has 
fallen from 4-6 to 2-6. The average consump- 
tion of electricity by the domestic consumer has 
increased by 37 per cent and, per head of the 
population, by 99 per cent. The average price 
per unit of electricity sold to consumers has 
increased from 1-144d. to 1-534d. per unit, a 
rise of 34 per cent- 

One section of the report is devoted to plant 
design and development. 1t points out that the 
plant programme for 1963, which was prepared 
in 1957-58 includes one conventional generating 
unit of SSOMW installed capacity, one of 
300MW, one of 275MW, three of 120MW, and 
two of 10OMW, the balance being provided by 
nuclear plant. 

During 1957-58 development work proceeded 
on the 275MW and 5SSOMW units mentioned 
above and contracts were placed for the main 
plant items. Subject to statutory consent it is 
planned to install the first 275MW set at Blyth 
“BB” power station, for operation in 1962 and the 
first SSOMW set at Thorpe Marsh, 4 miles 
north-east of Doncaster for operation in 1963. 

The report explains that in selecting the ratings 
of 275MW and 550MW, for single and two-line 
machines respectively, the determining factor 
was the capacity of the generator. Intensive 
development work was continued, however, and 
it became clear that the maximum rating had not 
yet been reached, even within existing design 
requirements and normal road transport limits 
on weight. Moreover, tests carried out with 
continuously-acting high-response voltage regu- 
lators, showed that generators could be run quite 
steadily beyond the normal stability point. This 
result, in addition to easing the problem of 





supplying the leading-power-factor require- 
ments of the 275kV Supergrid during periods of 
low system load, permits consideration to be 
given to a relaxation of previous requirements 
for inherent generator stability that would 
enable increased ratings to be obtained from a 
given size of generator rotor. It is apparent, 
therefore, that single-line generators with ratings 
appreciably in excess of 275MW will be prac- 
ticable. 

Although it still appeared unlikely that any 
general advance in steam conditions would prove 
immediately profitable, consideration was given 
to the installation of a unit to operate at a steam 
pressure above the critical value of 3206 lb per 
square inch absolute, in order to encourage the 
development of techniques and materials which 
would minimise the increase in plant costs result- 
ing from higher steam conditions ; and a study 
was started of the technical problems involved 
in the generation of steam at supercritical 
pressures, with particular regard to two-shift 
operation. 

The 30MW generator, with water-cooled stator 
windings, at the Bold “A,’’ St. Helens, power 
station continued to give satisfactory service, 
and a further prototype design, for a 60MW 
generator, was tested and brought into operation 
at the Tilbury “A” station. Two other designs for 
large water-cooled generators were developed ; 
and the manufacture of a further 60MW proto- 
type, for the Bold “* B”’ station, was started. 

Tests were conducted on the first machine to 
have all the conductors (stator and rotor) 
internally cooled by hydrogen. This is a 1OOMW 
unit for Willington “A’’ (near Derby) and is a 
prototype design for the 200MW machines to be 
installed at High Marnham, near Retford. A 
design for a 60MW machine with an internally- 
cooled tubular rotor winding, for installation at 
Poole, was subjected to full works tests. The 
number of hydrogen-cooled generators in com- 
mission exceeds 100. In over twenty, with an 
aggregate capacity of nearly 2000MVA, the 
hydrogen is in direct contact with the winding 
copper of the rotors ; and experience of them, 
going back as much as five years, has been very 
satisfactory. 

A new kind of cooling system for power 
stations was investigated, and negotiations were 
started for the design and construction of a trial 
installation at Rugeley on a commercial scale. 
Jet condensers will be used to condense the steam 
leaving the turbines, and the circulating water 
will be cooled by passing it through a closed 
circuit which incorporates heat exchangers 
situated around the base of a “dry” cooling 
tower. The normal cooling tower relies on 
evaporation of a proportion of the circulating 
water for its effectiveness ; but in the new type 
the waste heat will be transferred through the 
heat exchangers to the air passing up the tower, 
and the need for large quantities of make-up 
water will thus be eliminated. The system seems 
likely to be more costly than existing evaporative 
systems ; but if it proves successful in operation, 
the additional cost might in some circumstances 
be partly offset by economies in other directions, 
the most significant being the saving in fuel 
transport costs that would accrue if coal-fired 
stations could be sited closer to collieries in 
water-scarce areas. 

The financial results of the supply industry’s 
operations during the year under review are 
detailed in the report, and can be summarised 
as follows. The net surplus of the industry for 
the year was £16,062,039, which is less than 4 per 
cent on the year’s combined revenues of 
£474 million and under seven-tenths of 1 per 
cent on the £2,313 million invested in fixed 
assets. The surplus resulting from the operations 
of the Central Authority and subsequently the 
Generating Board was £13,132,127 and the 
aggregate surplus of the twelve area boards 
£2,929,912 the corresponding figures for 1956-57 
being £8,849,430 and £2,869,485. 


Servicing Farm Machinery Overseas 


THE rapid expansion of agricultural mechanisa- 
tion in recent years has naturally involved the 
need to provide and maintain the regular and 
efficient servicing of tractors and machinery 
generally. At times, there has been criticism 
about the inadequacy of service facilities and 
the supply of spares, and British manufacturers, 
who are now exporting their products to all parts 
of the world, have made considerable efforts to 
ensure a high standard of service even in the 
remotest territories. 

Last week, Massey-Harris-Ferguson (Great 
Britain), Ltd., held an “‘ overseas service confer- 
ence ’’ at its School of Farm Mechanisation at 
Stoneleigh Abbey, near Coventry. It was 
attended by executives of the firm’s overseas 
dealer organisations and of some of its overseas 
subsidiary companies ; there were altogether 
thirty representatives from twenty-four countries. 
The conference occupied five days, the subjects 
discussed including workshop and field service 
administration ; general and special service 
tools ; utilisation of manpower ; service vehicles 
and equipment; mobile radio telephony in 
agriculture ; under-developed areas and long- 
distance service problems ; planning workshop 
buildings ; parts list compilation; the pre- 
paration of technical literature, and product 
education. 

Members of the Massey-Ferguson technical 
staff introduced each subject by the presentation 
of a short paper, and each paper inspired brisk 
discussion—as we were able to discover during a 
visit to the conference ! Among the papers that 
appeared to us to be of particular importance 
were those on general and special service tools 
by Mr. R. Dickman, and on under-developed 
areas and long-distance servicing problems by 
Mr. E. J. Woodhouse. In his paper, Mr. Dick- 
man emphasised that the present trend of agri- 
cultural machinery manufacture was the produc- 
tion of machines to extremely fine tolerances. 
Gone were the days, he said, when the village 
blacksmith was able to repair a machine without 
any consideration of materials and tolerances ; 
the modern machine, when repairs were neces- 
sary, must be handled by skilled mechanics who 
knew how to use the special tools made available 
by manufacturers. As machinery became more 
complicated so the tools became equally com- 
plicated and must be treated in such a way that 
their life was prolonged ; so often they were 
left lying about after use and were consequently 
subjected to damage which would invariably 
limit their life. If, on account of their quality 
and design, these special tools were expensive, 
Mr. Dickman said, it was all the more reason 
that they should be treated with extreme care 
and preserved in such a condition that they were 
always available for immediate use. Whatever 
the standard of labour available, he added, it 
was essential that there should be facilities for 
education in the use of these special tools ; their 
utilisation must be left to men who had become 
fully conversant with their application. 

The importance of educating service operators 
was also stressed by Mr. Woodhouse in his paper 
on servicing in under-developed areas. He 
pointed out that service organisations were 
required to operate in countries where modern 
farm machinery had replaced, and still was 
replacing, cultivation methods that had been 
used for over 2000 years. The task in such 
countries was not only to introduce modern 
machines, but to instruct the farmer how to 
apply them correctly to his particular conditions. 
He had to be shown that a machine needed the 
same, if not more, care and attention than he gave 
his bullocks or mules !_ In many under-developed 
areas, Mr. Woodhouse said, the intense heat in 
which service operators were compelled to work 
in the summer months was a problem which 
must be given primary consideration in any 
organisation. Dust, of course, was another 
major problem ; dust storms might last for 
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twenty-four hours or even longer in desert 
regions where machines were working twenty 
hours or so a day. Conditions of that description 
made the servicing of fuel injection equipment 
and precision parts very difficult indeed. 

There was a distinctly practical side to the 
conference. Displays of special tools and other 
service equipment were arranged as part of the 
week’s programme. In addition, there were 
outdoor demonstrations of a full selection of 
Massey-Ferguson agricultural and _ industrial 
equipment. 


British Standards Institution 


THE annual general meeting of the British 
Standards Institution was held in London on 
Wednesday, September 24. Mr. R. E. Huffam, 
United Kingdom, co-ordinating director of 
Unilever, Ltd., was elected president in succession 
to Sir Herbert Manzoni, city engineer of Bir- 
mingham, who becomes a deputy-president of 
the Institution. 

Sir Herbert Manzoni presented the Institu- 
tion’s annual report for the year ended March 31, 
1958. He directed particular attention to the 
enlarged scope and importance of international 
collaboration on standards and the increase in 
public recognition of the Institution’s work. 
Sir Herbert said that the report indicated the 
tremendous amount of work which had gone on 
day by day throughout the year in the 2800 com- 
mittees, which had held no fewer than 4320 meet- 
ings. Furthermore, the number of subscribing 
members had increased from 9000 to nearly 
10,000. Sir Herbert went on to review briefly 
the past year’s work of the B.S.I. five main 
industrial sectors, namely, engineering, building, 
chemical, textile and codes of practice. His 
principal comment on the engineering sector 
concerned the I.S.0. recommendation agreed at 
Harrogate for the adoption of a unified inch 
thread series in parallel with a metric series ; it 
was, Sir Herbert said, “‘ not necessarily the most 
important development but certainly the most 
difficult and the most hopeful.” 


Opening of the Moriston Hydro- 
Electric Scheme 


Tue North of Scotland Hydro-Electric Board 
held an opening ceremony at Glen Moriston last 
Saturday, to open the Moriston scheme. The 
upper stage of the scheme has been in use for 
some time, but the lower stage was the last part 
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to be built, and the opening was centred on the 
starting up of the Glen Moriston station where 
power from the lower stage is generated. This 
ceremony was performed by Sir Christopher 
Hinton. 

The whole scheme has been described com- 
prehensively in these columns (THE ENGINEER, 
October 5-November 9, 1956, ““ The Garry and 
Moriston Schemes ’’). Its scope can be gauged 
from the figures for installed capacity and mean 
annual output which are respectively 64MW and 
220 x 10*kWh. It has two storage reservoirs— 
Loyne and Cluanie—both in the upper stage, 
and two main power stations, Ceannacroc and 
Glen Moriston, both of which are underground. 

The accompanying illustration shows the dam 
of the lower stage. This part of the scheme is 
noteworthy as a “ head’’ development with the 
power station at the foot of an intake shaft which 
is situated beside the dam. A long tail race 
tunnel then leads the water back to the river 
Moriston close to where it flows into Loch Ness. 


There are two 16MW _ Francis-turbine-driven 


generating sets in the Glen Moriston station. 
The consulting engineers for the scheme are 
Sir William Halcrow and Partners and Messrs. 
Kennedy and Donkin. 


Steel Casting Cleaning and Flaw 
Detection Plant 


THERE has recently been installed in the 
Thornaby foundry of Head Wrightson Steel 
Foundries, Ltd., a pickling bath for cleaning and 
surface flaw detection of certain high-duty steel 
castings. The installation provides a suitable 
and convenient means for removing and revealing 
adhering sand and scale, particularly in places 
on complicated castings inaccessible to fettling 
tools. 

Before pickling the castings must be free from 
all oil or grease, and where oil patches are 
extensive complete immersion of the casting 
in a non-caustic alkali bath provides a con- 
venient method of removing the grease. A 
casting is left in a hydrochloric acid bath for 
approximately two hours, and is then removed 
as quickly as possible, during which time its 
surface is kept wet by swilling with water. 
Immediately the solution has drained, the entire 
surface of the casting is wire-brushed and kept 
wet with water, as it is important that the casting 
should never be allowed to dry until the. whole 
operation has been completed. When all the 
oxide and scale has been removed, the casting is 


Dundreggan dam, shown Pang forms the headpond of the lower stage of the Moriston scheme. The 


dam has two radial crest gates and a central 


flap gate 
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placed for one hour in a tank containing hot 
water and well slaked lime in the proportion of 
5 Ib slaked lime to 100 gallons of water, and this 
neutralising bath is maintained at a temperature 
of between 80 deg. and 90 deg. Cent. The 
surface of the casting is then dried by com- 
pressed air, which also assists in the removal of 
any neutralising solution remaining in recesses. 
The neutralising treatment not only serves to 
prevent surplus acid remaining entrapped in 
surface porosity, but it is effective in restoring 
any lost ductility which occurs as a result of the 
diffusion of hydrogen into the surface of a 
casting. Any cracks that may subsequently be 
revealed by the pickling process are examined 
closely, and in many cases they can be removed 
by grinding or by cutting out with a pneumatic 
chisel. 


** Structurals ’’ Jubilee Events in 
Manchester 


THE various events which have been organised 
to take place during October by the Institution 
of Structural Engineers to celebrate the Institu- 
tion’s fiftieth anniversary have already been 
announced in these columns. What may not 
be so widely known, however, is that each of the 
regional branches of the Institution also plans to 
commemorate the anniversary in some way. 
We have received details of the Lancashire and 
Cheshire branch’s programme of events for the 
anniversary week, which will all take place in 
Manchester. 

From Monday, October 27, to Saturday, 
November 1, an exhibition entitled “* The Diver- 
sity of Structural Engineering ’’ will be open at 
the exhibition hall of the College of Science and 
Technology, Manchester. On Tuesday, October 
28, an inaugural meeting will be held at which the 
Institution’s president for 1958-59, Mr. G. S. 
McDonald, will install the branch chairman, 
Dr. D. D. Matthews. On the next day, a sym- 
posium on structural engineering will be held at 
Manchester University and the College of 
Science and Technology, and on the Friday 
evening there will be a jubilee banquet. 

The symposium includes addresses by several 
very distinguished speakers. Sir Richard 
Southwell will speak on “* Trends in Engineering 
Science, 1908-1958,’ followed by a response 
from Professor Merchant. Later in the morning 
Professor Sir Alfred Pugsley will speak on 
“Structural Analysis and the Economy of 
Structures,” with a response from Professor 
Owen. In the afternoon, Professor Hardy Cross 
will be introduced to the meeting by the president, 
and will be presented with the Institution’s gold 
medal. Professor Hardy Cross will then deliver 
an address, and, last of all, a response will be 
made by Professor Matheson. 


Nuclear Power Station in Suffolk 


We have been informed that the Central 
Electricity Generating Board is to apply to the 
Minister of Power and to the Local Planning 
Authority for consent to develop a site at Size- 
well, East Suffolk, for the sixth nuclear power 
station in the Board’s programme. The site was 
selected after an extensive survey in Suffolk. The 
area is mainly heath and woodland on the coast 
2 miles to the east of the town of Leiston. 
The sub-soil is said to be capable of supporting 
heavy reactors, and the coolant supply can be 
taken from the deep water which is reasonably 
close inshore. The area is generally above flood 
level, and locally the coastline is stable. 

The power station would have an output 
capacity of about 650,000kW, and would be - 
connected to the 275,000V national grid by 
transmission lines proceeding westward from 
the site. The latter is stated to be capable of 
further development. 

Three nuclear power stations are now being 
built by the Board. These are at Berkeley, 
Gloucestershire (275,000kW) ; Bradwell, Essex 
(300,000kW), and Hinkley Point, Somerset 
(500,000kW). Preliminary works have been 
started for the construction of a fourth station 
at Trawsfynydd, Merionethshire (500,000kW) 
and application has been made for consent to 
develop a site at Dungeness for the Board’s fifth 
nuclear power station. 
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Aluminium. Wire Insulated by 
Anodising 

AN aluminium wire insulated by anodising 
and suitable for electrical windings has been 
developed and marketed by Aluminium Wire 
and Cable Company, Ltd., 2, St. James’s Square, 
London, W.1. This new product is known as 
“ Anodal ”’ insulated wire. It is aluminium wire, 
of electrical purity, continuously anodised by a 
special process to endow the surface of the wire 
with a uniform film of aluminium oxide insula- 
tion which is flexible enough for coil winding. 

Some of the physical properties of ** Anodal ” 
insulated wire are tabulated here. 





Maximum resistivity at 20 deg. Cent, microhm cm 2°83 
Constant-mass temperature coefficient of resistivity 
at 20 deg. Cent per deg. Cent. 0.00403 
Minimum conductivity, percentage International 
Annealed Copper Standard sin i 61-0 
Area ratio, Al/Cu for equal resistance 1°64 
Diameter ratio Al/Cu for equal resistance ... 1-28 
Fusion temperature, e.p. aluminium deg. Cent. 635 
Fusion temperature, “ Anodal"’ film deg. Cent 2000 
(approx.) 
2-703 


Density at 20 deg. Cent., g per c.c. ; 

Because of the thermal stability of the 
“ Anodal”’ film, windings can be operated at 
temperatures much higher than normal : they are 
stated to have been run on continuous a.c. rating 
at temperatures up to 
550 deg. Cent. The heat 
transmission of the in- 
sulating skin is good and 
enables uniform temper- 
atures to be maintained 
without hot spots much 
more readily than with 
the more orthodox in- 
sulants. 

Special winding con- 
ditions are required for 
* Anodal ’’-insulated 
wire and the manufac- 
turer states that satis- 
factory results can be 
achieved by — simple 
modifications to existing 
equipments and techni- 
ques, including the fol- 
lowing : the use of nylon 
or plastics pulleys with 
radiused grooves ; the 
use of winding tensions 
jess than 2-5 tons per 
square inch ; the main- 
tenance of winding tens- 
ion by back tensioning 
the pay-off reel, rather 
than forming the wire 
back over a series of pulleys ; and limiting the 
bend radii wherever possible to a minimum of 
fifteen times the wire diameter. 

The wire is normally available in a range of 
British Standard sizes from 16 s.w.g. (0°064in 
diameter) down to 26 s.w.g. (0°018in diameter) 
and in standard metric sizes from 1-6mm down 
to 0:-45mm. The physical properties of some of 
the extreme sizes in this stock range are tabulated 
below. Normally the wire is dyed green and 
lightly coated with oil. 
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Advice on the application of ‘“ Anodal”’ 
insulated wire and on other matters such as 
jointing techniques can be obtained from the 
company at the address given above. 


Recovery of a Large Mould by 
Epoxide Resin 


We are informed by Bakelite, Ltd., that a 
considerable saving in cost has been effected at 
the Redhill works of A. C. Cossor, Ltd., by 
using epoxide resin to resurface an existing 
16ft 6in by 7ft compound curvature mould used 
in the production of the reinforced resin Cossor 
“ C.R.21 ” radar reflector. 

The mould shown in use in the accompanying 
illustration consists of a wooden “ egg-box ”’ 
construction surfaced with stone plaster, and it 
was built originally for the production of a 
single reflector. Further reflectors being required, 
an attempt was made to use the same mould, 
but this proved abortive owing to surface break- 
up which occurred after the second specimen 
had been produced. To obviate the considerable 
expense incurred in the design and production 





Compound curvature mould used in the production of the Cossor ‘‘ C.R.21 ”’ 
radar reflector. The mould has been resurfaced with Bakelite epoxide resin 
to replace the original stone plaster moulding surface 


of a new mould, Cossor technicians decided to 
resurface the existing mould with epoxide resin. 

This resurfacing operation was done by plotting 
the mould surface accurately with a theodolite 
and building it up to level with glass cloth 
and Bakelite polyester resin. A layer of the 
slate-filled epoxide resin was then spread on 
with a knife to completely cover the whole area 
and the new moulding surface rubbed down and 
polished before commencing production. 

The resurfaced mould is stated to have been 


Values of Yield, Resistance and Turns per Inch of “ AWCO EP” “ Anodal”’ Insulated Wire 


STANDARD BRITISH Sizes 


Resistance at 20 deg. Cent 


Length 


Number of turns per inch 


Ww ht or - _ _— —— t f 
ssincepic 1000 Ay per Ib Standard Maximum space obtainable for close 
— —_—— wound coils with wire of 
per 1000 yd per Ib per 1000 yd per Ib maximum diameter 
3.w.g Ib yd ohms ohms ohms ohms 
3 B83 12-58 1-ttl 12-83 1-133 15-5 
+4 “ 36 157 22:44 3-531 22:89 3-601 20-6 
24 1-33 750 108-5 81-37 110°8 83-10 45-0 
26 0-894 1120 163-2 182-2 166-6 186-0 54:9 
STANDARD MeTRIC Sizes 
Resistance at 20 deg. Cent an 
» : Length + —— umber of turns per centi- 
“—, — per kg Standard Maximum metre space obtainable for 
: ‘ sacri close wound coils with wire 
per 1000m per kg per 1000m per kg of maximum diameter 
mm oS kg m ohms ohms ohms ohms 
“9 1+ 2-668 6-19 
60 5-43 184 14-20 2-615 14-49 2:6 
: 40 4°16 240 18-57 4-464 18-95 4-556 7-07 
1-20 3-06 327 25-33 8-277 25-85 8: 448 8-25 
0-55 0-642 1560 22-5 190-8 125-3 195-1 17:3 
0-50 0-531 1880 148-7 280-0 151-7 285-8 19-8 
0-430 2330 184-2 428-4 188-4 438-2 22:9 


0-45 
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used to produce six further radar reflectors 
without recognisable signs of deterioration. 


Release has been exceptionally good in spite of 
the difficult contours ; and a notable feature of 
the finished product, one of the largest intricate 
one-piece reinforced resin mouldings ever made, 
has been the extremely accurate dimensional 
stability. 


Toothed Belt Drives 


Two years ago it was announced that the 
North British Rubber Company, Ltd., had 
acquired a licence to manufacture the ‘ Power- 
grip’ design of belt in this country, and more 
recently the firm of William Kenyon and Sons, 
Ltd., Dukinfield, Cheshire, was appointed the 
main distributors of the drive and licensed to 
manufacture the pulleys used with it. The 
toothed power transmission belts used with 


. pulleys having axially cut grooves provide a 


non-slip drive in this form of transmission which 
is suitable for use with fractional horsepowers 
up to nearly 500 h.p. 

We are informed by William Kenyon and Sons, 
Ltd., that five ranges of timing belts are available, 
the smallest of these being of 4/;in pitch. 

The light duty range of belts are of jin pitch 
and are used on fractional h.p. applications and 
up to approximately 3 h.p. The heavy duty 
belts, of 4in pitch, are suitable for drives from 
4 h.p. to 30 h.p. approximately. This range is 
available from stock in this country and the 
stock pulleys are fitted with taper grip bushes 
for ease of fitting and economical manufacture. 
The extra heavy range of belts for drives from 
2 h.p. to 100 h.p. are of jin pitch. A double 
extra heavy duty range of belts of I4in pitch 
has been particularly designed for high torque 
applications in drives of from 30 h.p. upwards. 


Smaller 100W Tungsten Lamp 


A NEW 100W “ Silverlight *’ tungsten filament 
lamp which is smaller than the usual household 
lamp and of different shape (as illustrated) but 
with the same light output has been introduced 
by the A.E.l. Lamp and Lighting Company, 
Ltd., 18, Bedford Square, London, W.C.1. 
This lamp is known as the “‘ Mazda Netabulb.” 





Comparative photograph showing the new 100W 
** Netabulb ’’ and 100W lamp of traditional design 


The overall dimensions compared with those of 
the ordinary G.L.S. lamp are tabulated here. 


Bulb diameter Length 

inches inches 

Ordinary Lamp, 100W 2:68 4:92 
* Netabulb’’ 100W . 2-56 4°22 


The new bulb is, therefore, about }in narrower 
and jin shorter. It has an internal white coating 
which diffuses the light with little absorption, 
and a coiled-coil filament. It is available for 
the standard voltages at the same prices as those 
of the ordinary lamp. 
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Precast Concrete Block Floor 


THE accompanying illustration depicts a floor 
or roof system comprising hollow precast 
concrete blocks which are prestressed together 
and to which a cast-in-situ “ topping ’’ is added. 
This system of construction has been developed 
by Anglian Building Products, Ltd., Lenwade, 
Norwich, and is of interest because it utilises the 
* long line ’’ method of prestressing in a manner 
which might almost be described as “ post- 
tensioning.” The blocks are cast first (they 
have a crushing strength in the region 3000 
4000 Ib per square inch), and after they have 
matured they are assembled in line in a pre- 
tensioning bed and four wires, either 0-2in or 
0: 276in diameter, are placed in pairs along each 
of the two bottom grooves and stressed to 
150,000 Ib per square inch. Either a tensioned 
or a non-tensioned wire is placed in the small top 
groove of the blocks. After tensioning of the 
wires, 1 : | mortar containing a plasticiser and 
expanding agent is placed into the grooves, 
entirely embedding the wires. The strength of 
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PRESTRESSED WIRES 
BEDDED IN 
HIGH STRENGTH MORTAR 


Precast blocks are assembled and prestressed into 
beams. Jn situ concrete is added as shown here to 
complete the floor 


HIGH STRENGTH 
MORTAR 


this mortar at release of the prestress is approxi- 
mately 5000 lb per square inch and the prestress 
is then taken up by the combined action of block 
and mortar filling. The computed maximum 
precompression of the blocks at transfer amounts 
to approximately 1300 Ib per square inch for 
wires 0-276in diameter and 650 Ib per square inch 
for wires 0-2in diameter. 

It is pointed out by the firm that the beams 
show great uniformity in deformation, as matured 
blocks are employed, and also the deflections are 
relatively small. These beams, placed beside 
each other, carry without propping the entire 
self-weight of the floor, including the in situ 
concrete, but co-operate with the added concrete 
as a homogeneous composite section which 
carries the additional dead and live load up to 
failure. The shear is taken by the in situ ribs 
between the individual block beams. 

A principal advantage claimed for this system 
of construction is the possibility of obtaining 
uniform deformation and thus avoiding dif- 
ference in hogging which can hardly be avoided, 
it is considered, in a long line pretensioning bed 
where the concrete strength at the beginning of 
the line may differ from that at the end. 

Although the joints of adjacent blocks are not 
completely filled with mortar, Anglian Building 
Products, Ltd., states that numerous tests have 
proved that these block beams behave in the 
same way as if they were a homogeneous unit, 
without incomplete joints. These results have 
been obtained for a design in which the entire 
area of the concrete blocks is taken into account, 
together with that of the high-strength mortar. 
Different E-values for the low-strength concrete 
of the blocks and the high-strength mortar in 
the grooves are stipulated, a ratio of: their 
moduli of elasticity being taken as 1-5. Con- 
siderable deflection occurs at a loading approach- 
ing failure without immediate collapse, thus 
giving warning of overloading. Tests have also 
proved, it is stated, that the bond between the 
stressed wires and the high-strength mortar is 
satisfactory, both at the state of release and at a 
load approaching failure. 

The blocks are 153in wide, about 9in long and 
either Sin or 7in deep ; a 9in deep block is also 
envisaged, so floor depths of between Sin and 
10in will be possible. Tests on an assembly of 
five beams spanning 21ft and 8in deep (including 
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lin of “topping’’) indicated that a working 
load of 90 Ib per square foot would be permis- 
sible, as against the design figure of 75 lb per 
square foot. The design load over a 30ft span is 
around 40 lb per square foot for the assembly of 
9in deep blocks. 


Silicone-Grease-Filled Polythene 
Sleeves for Sealing Conductor 
Joints 


A _ silicone-grease-filied polythene _ sleeve, 
known as “ Polytel,’’ for sealing the individual 
conductor joints in plastic insulated communica- 
tion cables to exclude moisture has been intro- 
duced by British Insulated Callender’s Cables, 
Ltd., 21, Bloomsbury Street, London, W.C.1. 
Until recently, the usual method of jointing 
plastic insulated communication cables was to 
cover each twisted conductor joint with an 
insulated tube and to place a sealing sleeve over 
the complete joint. For two reasons this method 
was not always trouble-free : first, because the 
core insulation was non-hygroscopic, moisture 
entering the cable as a result of damage to the 
sheath could go undetected until it reached the 
nearest joint where the insulation had been 
removed to permit jointing the conductors ; and, 
secondly, a moisture-resistant outer sleeve does 
not prevent low insulation faults. Hitherto, 
these defects have been minimised by fitting a 
water barrier over the sheath in each end of the 
main joint sleeve, but with the use of * Polytel ”’ 
sleeves a water barrier need only be fitted to the 
cable or cables in one end of each joint. 

Because of the damaging effect of sunlight on 
the natural and lightly pigmented polythene from 
which the tubes are made, it is essential to 
protect them from it. This requirement is nor- 
mally satisfied by the use of a joint sleeve, but 
for joints on rural and urban distribution 
cables the recommended method of protection is 
to apply two layers of ** Rotunda *’ black adhesive 
p.v.c. tape with 50 per cent overlap without 
tension. 

The tubular polythene sleeves are sealed at 
one end and filled with a non-melting, non- 
solidifying, silicone grease of good dielectric 
properties, a high degree of water repellance, 
oxidation resistance and a working temperature 
range suitable for home and overseas services. 
Installation is simple : the twisted and soldered 
joint is bent back alongside the core and is then 
enclosed inside the sleeve. 

On test, conductor joints protected by “ Poly- 
tel ’’ sleeves registered insulation resistances of 
10° megohms and 5 « 10‘ megohms, respectively, 
after prolonged immersion in water of fluctuating 
temperatures, and prolonged atmospheric expo- 
sure and subsequent total immersion in water. 


Pinch Valve 


THE simple design of a pinch valve now being 
made by W. H. Rowe and Son, Ltd., 
Southampton, and available in sizes from 
lin to 3in bore diameter, is shown in the 
accompanying illustration. It is mainly of die- 
cast construction and is fitted with special 
reinforced sleeves which are suitable for internal 
pressures up to 100 Ib per square inch. 

The aluminium alloy die-cast casing is split on 
its vertical axis for ease of assembly and servicing, 
and it completely encloses the flexible sleeve and 
operating mechanism. It is provided, as standard, 
with end flanges to B.S. Specification Table D. 
The closing mechanism consists of two die-cast 
aluminium alloy anvils operated through a 
screwed spindle, and a handwheel to compress 
the sleeve equally from both sides. 

The screwed spindle has two right-hand 
threaded portions, the lower thread being twice 
the pitch of the upper section. The upper fine- 
pitch thread engages in a nut which is locked in 
recesses formed in each half-casing, while the 
lower coarse thread engages with the rising bridge 
which is connected by two rods to the lower 
anvil. When the,shandwheel is turned clockwise 
to close the valve, it drops towards the top of the 
casing by a distance equal to one-half of the valve 
bore and provides a ready external indication of 
the position of the valve. At the same time, the 
coarse threaded section of the spindle causes the 
bridge and lower anvil to rise a similar amount to 
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Pinch valve of die-cast aluminium alloy construction 
and available with reinforced flexible sleeve 


pinch the sleeve equally about its centre line. 

The reinforced sleeves are available in four 
grades of natural or synthetic rubber materials : 
for general purpose duties; for alcohol and 
milk ; for petroleum products, tar and ammonia- 
cal liquors ; and for abrasive materials. 


Coolant Clarifiers With Magnetic 
Drums 


A NEW range of coolant clarifiers, made by 
Philips Electrical, Ltd., Century House, Shaftes- 
bury Avenue, London, W.C.2, are fitted with a 
magnetic drum called the *‘ Magna-Drum.” 
This drum is an application of the firm’s ceramic 
magnetic materials, which have made it possible 
to produce a drum which is highly magnetic over 
its entire surface, as distinct from conventional 
drums which normally use horseshoe magnets 
cast in steel and encased in a non-ferrous cylinder. 
The *“* Magna-Drum ”’ has no such enclosure to 
restrict its magnetic field and it is claimed that 
its magnetic field is so intense and the fluid to be 
filtered so controlled, that a high proportion of 
grinding abrasive is always contained in the 
swarf collected on the drum’s surface. This 
swarf is removed by scrapers. 

It is stated that straight cutting oils or soluble 
oil coolants can be filtered without modification 
to the drum, which is approximately 6in in 
diameter. The complete range of clarifiers made 
is designed to handle flows of 300-5000 gallons 
an hour and the standard “ Magna-Drum” 
operates from a mains voltage supply of 220 
250/380-440V, three-phase, 50 c/s. 


Air-Driven Portable Drill 


A MULTI-VANE pneumatic drill recently intro- 
duced by Ingersoll Rand, Ltd., 164, Queen 
Victoria Street, London, E.C.4, is designed to 
provide an air-driven hand-held tool which is 
reversible and can be used for drilling, reaming 
and tapping on production, constructional and 
maintenance work. Its multi-vane motor ensures 
prompt starting with the drill in any position, 
and is stated to give vibration-free and chatterless 
running. All rotating parts are mounted on ball 
bearings and the motor is lubricated by a 
metered continuous supply of oil from a built-in 
reservoir. 

The three standard models of these drills are 
made for speeds of 1025, 725 and 350 r.p.m., 
respectively. The spindles of the two first- 
mentioned drills are threaded to take an 0-4in 
drill chuck or a No. | or No. 2 Morse taper 
socket can be fitted. On the third model a 
No. 2 Morse taper spindle is fitted as a standard, 
but a threaded spindle with O-4in drill chuck 
can be supplied for the tool. The feed length on 
all sizes is 24in, whilst the maximum drilling 
capacities are fin for the two large models 
and fin for the smallest. The maximum reaming 
and tapping capacities are jin, yin and jin. 








542 


THE ENGINEER 





Oct. 3, 1958 


Industrial and Labour Notes 


industrial Training Council 

The first business meeting of the 
industrial Training Council was held in 
London last week. This council, it may be 
recalled, consists of representatives of the 
British Employers’ Confederation, the Trades 
Union Congress, the nationalised industries, 
Government departments and educational 
bodies ; its formation and objects were 
reported in our issue of August 1. 

At its meeting last week, the Council 
decided that its first step must be to seek 
factual information from various industries 
about their future needs and opportunities 
for training personnel. In particular, it 
was stressed that there was an urgent need 
for each industry to make some quantitative 
assessment to satisfy itself that its training 
arrangements will be adequate to meet the 
coming “ bulge” in school leavers. It was 
decided also to ask each industry to state in 
general terms how far, if at all, it has dealt 
with the main recommendations in the Carr 
committee’s report covering the whole field 
of training of young workers. 


Wages and Hours 

The Ministry of Labour has now pub- 
lished the detailed results of the latest of its 
half-yearly investigations into average weekly 
earnings and working hours of manual 
workers in the United Kingdom. The 
inquiry, relating to the last pay week in 
April, covered the manufacturing industries 
generally and some of the principal non- 
manufacturing industries. Information was 
received from just over 68,000 establishments, 
the aggregate number of workers involved 
being about 7,000,000. 

In all the industries included in the inquiry, 
the average earnings in the last week of April 
were : men, £12 13s. 2d.; youths and boys, 
£5 9s. 7d.; women, £6 Ils. 3d., and girls, 
£4 5s. 7d. In the manufacturing industries 
alone the average earnings for the week were 
£13 Is. 4d., £5 6s. 10d., £6 Ils. 8d. and 
£4 Ss. lid. respectively. In the manufactur- 
ing group classified as “* engineering, ship- 
building and electrical goods,” the average 
earnings in the week examined were : men, 
£13 4s. 1ld.; youths and boys, £5 4s. 2d.; 
women, £7 Is. 8d., and girls, £4 8s. 2d. The 
average increase since October, 1947, for 
workers of all ages in all the industries covered 
by the survey is of the order of 107 per cent. 

As to the hours worked, the Ministry says 
that the figures for the last pay week of April 
in all the industries considered together were : 
men, 48 ; boys and youths, 44:5 ; women, 
41-2, and girls, 42-1. These figures of 
average hours worked are slightly below those 
returned for the corresponding week of 1957. 


. 


Work Study in Transport 
The British Transport Commission 
is issuing to its staff an illustrated booklet 
entitled Work Study and You. It is the first 
booklet on the subject to be prepared by the 
Commission and simply defines work study 
as “the critical examination of any work 
with the objective of making the most 
economical and effective use of men, 
materials, equipment and buildings.”’ There 
are chapters dealing with scope, opera- 
tion and organisation of work study and 
with prior consultation between management 
and staff; there is also a section of the 
booklet explaining how work study investi- 
gators go about their tasks. 
The introduction to this booklet emphasises 


that work study schemes are a co-operative 
effort. It states that ‘‘ management, unions 
and men get together and agree on them 
beforehand because they are aimed at making 
the most economical and effective use of 
manpower, materials and equipment. This 
is to the benefit of all concerned. The staff 
benefits in the knowledge of a job well done 
and often in increased earnings ; the travel- 
ling and trading public benefit because work 
study enables better service to be provided 
and at less cost. The industry as a whole 
benefits because more money becomes avail- 
able to be ploughed back in the form of still 
better plant and equipment, improved staff 
accommodation and the like.” 


Management and Technology 


A pamphlet entitled Management and 
Technology has been published this week by 
the Department of Scientific and Industrial 
Research. It is the latest addition to a 
series dealing with problems of progress in 
industry. The research work on which the 
pamphlet is based was undertaken between 
1953 and 1957 by the Human Relations 
Research Unit of the South East Essex Tech- 
nical College. The object of that research, 
it is stated, was to discover whether “* the prin- 
ciples of organisation laid down by an expand- 
ing body of management theory correlate with 
business success when put into practice.” 

The survey made by the research team 
covered 100 manufacturing firms in South 
East Essex. In broad terms, the pam- 
phlet says, this survey revealed that 
management organisation varies considerably 
according to the technical demands of the 
manufacturing process. A breakdown of 
management into its basic functions of 
development, production and marketing 
showed that the character of those functions, 
their chronological sequence, the closeness 
with which they had to be integrated and 
their relative importance to the success and 
survival of the business, all depended on the 
system of techniques in the firm concerned. 
From this, the pamphlet claims that it is 
possible to trace a “cause and effect” 
relationship between a system of production 
and its associated organisational pattern and, 
as a result, to predict what the organisational 
requirements are likely to be. 


Electronic Computers in the Coal Industry 
The National Coal Board has stated 
that experimental installations of electronic 
computers are being made in three of its 
areas. They are part of a planned investiga- 
tion into the application of electronic data 
processing to all aspects of wages accounting 
in the coal industry. Each of the installa- 
tions, designed primarily for labour costing 
and pay-bill work for an area will, as a first 
step, absorb this processing work for a 
number of collieries in the areas concerned. 
The economics of the systems and other 
advantages can then be assessed, and the 
systems and equipment compared. 

The Board says that the calculation of 
earnings was chosen as the first subject for 
examination because the data processing 
involved is so complex. The wages system of 
the industry, particularly for pieceworkers, 
is complicated and involves a considerable 
amount of detailed work, and the custom of 
team work, with pooled earnings shared by 
individuals, adds to the difficulty of the task. 
Pay-bill, costing and statistical information 
are now being processed on an International 


Business Machines 650 computer for one of 
the Board’s collieries (Chatterley Whitfield, 
in the North Staffordshire Area of West 
Midlands Division), initially covering about 
2800 men. Another installation, based on 
the British Tabulating Machine Company’s 
Hollerith 555 machines, is being installed at 
Dean and Chapter Colliery (No. 4 Area of 
Durham Division), where similar processing 
for 2500 men will be transferred wholly to 
the new system by the end of October. A 
third installation, with a Powers-Samas 
Accounting Machines programme controlled 
computer, is being developed in Cowpen 
Group (No. 2 Area, Northern (N. and C.) 
Division), and is expected to be in operation 
during 1959. Machine programmes have 
been devised and are now being tested to 
produce similar information to that processed 
in the other two installations. 


Steel Prospects 

The fall in British steel production, 
following lower exports and a run-down of 
stocks, is described as a ** short-term pheno- 
menon”’ in some comments in Bulletin for 
Industry, a review of the economic situation 
which is prepared by the Treasury. The 
bulletin explains that about one-sixth of this 
country’s finished steel deliveries are directly 
exported. After rising considerably in 1957, 
the value of total steel exports in the first half 
of this year was a tenth below a year earlier. 
After increasing in the second half of 1957, 
with the revival of the motor-car industry, 
home consumption of steel has since tended 
to decline and, in the second quarter of this 
year, was a little lower than a year earlier. 
By August, the bulletin estimates, home steel 
consumption was about 5 per cent lower than 
a year earlier. 

The bulletin goes on to deal with the run- 
ning down of merchants’ and consumers’ 
stocks of steel. It then explains that deliveries 
of finished steel to consumers and merchants 
in the second quarter of this year were 5 per 
cent lower than a year earlier. Much of this 
fall was accounted for by reduced deliveries 
to the railways, to stockholding merchants 
and to wire manufacturers ; deliveries to 
general engineering were maintained, and 
electrical engineering and the motor trade 
took more. The recession in the British steel 
industry, the bulletin adds, is by no means 
unique ; the setback in world industrial 
production and trade has had wide reper- 
cussions on the world’s steel industries. 

But, the bulletin asserts, it is clear that the 
economic expansion of the free world implies 
a rising demand for steel. In the twenty 
years between 1938 and 1957, the industrial 
production of the free world increased by 
130 per cent ; its output of crude steel by 
157 per cent. In this country it is generally 
agreed that expansion should be limited 
only by the need to safeguard the balance of 
payments and maintain stability of prices. 
Such expansion, the bulletin comments, will 
be based predominantly on higher investment 
in plant and machinery to increase produc- 
tivity and on increased exports to secure a 
surplus adequate to maintain the strength of 
Sterling. If past trends continue, exports 
will be increasingly in the form of steel-based 
products such as machinery and vehicles, 
which already account for half the United 
Kingdom’s exports. In addition, as produc- 
tion rises and living standards improve, home 
demand for such steel-based consumer goods 
as cars is likely to increase. 
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Continental Section 


Italian Machine 


HE first Italian Machine Tool Exhibition, 

organised by the Unione Costruttori Italiani 
Macchine Utensili and recently held in Milan, 
showed the degree the machine tool industry has 
expanded in that country during the past few 
years. From a total production of 18,600 tonnes 
in 1954 the output of all machine tools increased 
to 26,000 tonnes in 1957, the respective export 
figures for those years increasing from 8044 
tonnes to 14,110 tonnes. Italian machine tool 
imports were, however, at the relatively high 
level of 15,165 tonnes in 1957, and of the machines 
sold in the country 41 per cent were of Italian 
construction and 59 per.cent were imported. In 
connection with these figures it is claimed, how- 
ever, that the value of Italian machines sold 
abroad was higher per tonne than that of those 
imported, and with the widening range of pro- 
duction it is expected that an increasing degree 
of home requirements will be met by Italian 
manufacturers. 

On the economic side it is reported that the 
average cost of Italian built machines is 1300 lira 
per kilogramme, whilst those imported from 
other countries average 1495 lira per kilogramme 
or 1540 lira per kilogramme when the duty has 
been paid. Other figures of interest which are 
quoted in a report by the U.C.I.M.U. for 1957 
are in connection with wages paid to workers in 
the machine tool industry and they give an inter- 
esting insight into the relative gross wages after 
taxation has been taken into account. The 
relative unit rates of workers are given as: 
France 149; Belgium 124-16; Italy 113-19; 
England 97-04 ; Germany 95-85 ; and Holland 
88-06. 

For the exhibition five halls with a total area of 
46,000 square metres were used at the Milan 
exhibition centre and some 531 firms showed 
over 2200 machines with an aggregate weight of 
6300 tonnes. Of the 19,847 square metres of 
stand space occupied, 6290 square metres was 
taken by members of U.C.I1.M.U.; 5518 
square metres by non-member firms including 
agents for foreign machine tool builders ; 
4416 square metres by other firms ; 396 square 
metres by makers of testing, gauging and other 
equipment ; and 3227 square metres by makers 
of tools and accessories. Although a few British, 
Swiss and American built machines and acces- 
sories were to be seen on agents’ stands, the 
largest number of machines exhibited other than 
those of Italian design, were of German manu- 
facture. 

This exhibition provided a good opportunity to 
examine the equipment of Italian manufacturers 
at their first national show as distinct from the 
last two European Machine Tool Exhibitions. 
It showed quite clearly that in practically every 
class of machine the degree of precision and 
capacity required of a modern equipment is 
specified and that the designers have throughout 
maintained a good standard of styling and finish. 
It might be said that in certain cases the attain- 
ment of clean lines has been achieved by sacri- 
ficing a degree of accessibility from the viewpoint 
of maintenance and in the event of breakdown. 
That, however, is a point not easy to assess at 
an exhibition as such shortcomings are not 
generally shown until after a period in service. 
What was evident was that practically every class 
of generally used machine tool is now being made 
in Italy by more than one firm, and internal 
competition is keen. In connection with acces- 
sories such as copying, gauging, testing and other 
equipment a useful selection is available, as is 
the case with tools and cutters of all kinds. 

It would be impossible for us to attempt to 
describe more than a very small percentage of the 
large number of machines exhibited at Milan, 
but in the following notes we give brief particulars 
of some of the equipment of interest which was 
to be seen. 

Amongst the very large machines of Italian 
manufacture exhibited was a double column plano 
miller made by S. Eustacchio Sp.A., Brescia. 
These machines are made in nine sizes the largest 
having a 118in by 236in table with a 236in 
stroke and a daylight of 142in between the 
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columns. The tops of two columns are coupled 
by a heavy bridge beam to form a rigid structure, 
and the cross beam carrying the heads is raised 
and lowered by a geared motor unit housed in the 
cross beam and driving lead screws. The mill- 
ing heads on the heavy machines have 8in 
diameter spindles with a travel of 13in, and the 
spindle speed range is from 12 to 600 r.p.m. At 
the end of each working stroke of the table the 
spindles are unlocked and retracted for the 
return stroke, and again automatically reset and 
clamped at the start of the working stroke. All 
four spindle heads on the machine have a step- 
less feed range from 0-47in to 19in, and the table, 
which has a Ward-Leonard drive, has stepless 
speeds from 0-67in to 15in per minute. 

A particular feature in these very large 
machines is the arrangement of the controls and 
clear way in which operations are indicated by 
the illumination of representative sections and 
units in panels in each of the heads. Pendant 
push-button panels on each side of the machine 
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hydraulic clutches, and they can be used to 
set the machine quickly for heavy roughing cuts, 
normal cutting and finish machining without 
need for other adjustments being made to the 
machine. 

In addition to several unit-head, special-pur- 
pose indexing and transfer machines, Fiat, Sezione 
Officine di Modena, showed a Sundstrand vertical 
tracer ‘“ Rigidmil,’’ which had been built under 
licence. This machine has a combined work and 
template table some 36in by 90in and the hori- 
zontal, vertical and cross feeds are controlled 
by a three-dimensional tracing valve. Its milling 
head is driven by a 30 h.p., two-speed motor 
and through pick-off gears a spindle speed range 
of from 52 to 1990 r.p.m. is available to suit the 
machine for working on ferrous or non-ferrous 
materials with high-speed or carbide cutters. 

One of the latest additions to the range of 
E.M.I. electronic machine tool control systems 
shown was on a Cincinnati No. 3 milling machine, 
which incorporates several new features designed 
to enable the high degree of accuracy attainable 
with electronic control, to be fully utilised. A 
new feature on this machine is the fitting of 
** Dexter” linear recirculating ball slides to the 
cross traverse, which, in addition to cutting lost 





Fig. 1—Piston grinding machine incorporating automatic means for grinding oval cross section and 
barrel form pistons—Zocca 


incorporate the controls for the vertical and side 
milling heads, and the table controls are arranged 
on a cabinet at the side. All table and head 
movements are interlocked to prevent damage. 

On the stand of Officine Meccaniche Ceruti 
S.A. a large vertical boring mill exhibited was 
fitted with a Duplomatic “ TVD ”’ hydrocopying 
attachment for complicated profiles, in which 
the drive is transmitted to the slide feed screws 
by hydraulic motors. In this equipment the 
feeler fitted on the vertical tool slide moves along 
the template on the cross slide of the machine 
and acts directly on two valves controlling the 
amount of oil delivered to the hydraulic motors, 
which drive respectively the horizontal and 
vertical feeds of the tool. 

The template holder has means of micro-feed 
in the vertical direction over a range of lin to 
5in per minute and work can be undercut up to 
20 deg. using the copying equipment. The 
hydraulic feed range can be supplemented by 
introducing reduction gearing between the 
hydraulic motors and the feed screws of the 
machine. Three mechanical ratios of lin to 
4in ; lin to 20in and lin to 100in per minute 
are available to give stepless hydraulic drive over 
the full feed range of the copying equipment. 
These mechanical ratios are engaged through 


motion from 0-003in to 0-0003in, reduces the 
load on the screws and servo motor to increase 
the accurate life of the machine. In connection 
with this machine the makers point out that an 
earlier model has been in service at the works of 
Short Brothers and Harland, Ltd., of Belfast, 
for some time. Working a double-shift, sixteen- 
hour day, the machine has proved quite capable 
of standing up to normal factory use. 

A particularly large number of lathes and 
grinding machines, mostly of orthodox design, 
were exhibited, and amongst the grinding 
machines of interest were two on the stand of 
Offacine Meccaniche G. Zocca, of Como. One 
of these machines (Fig. 1) is designed for the 
automatic grinding of pistons ; it has a maximum 
distance between centres of 250mm and is 
designed for grinding pistons up to 180mm dia- 
meter. It provides means for automatically 
grinding pistons which have a progressive oval 
cross section and adjustable barrel and taper 
ratio over the length. 

The cycle of operations is started by a hand 
lever and in the initial stage a plunge cut is taken 
into the rotating workpiece as the wheel head 
advances. At the predetermined in-feed stop the 
table traverse begins, and during subsequent 
movement the piston is moved to follow the form 
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of a barrel profile by a cam which acts on the 
table. Simultaneously, the predetermined degree 
of ovality required over the length of the piston 
and varying at the specified places is imparted 
automatically. At the end of each grinding cycle 
the wheel head retracts, 
the work drive spindle 
stops and a table return 
traverse completed. 
Another Zocca mach- 
ine was arranged for 
grinding camshafts on 
an automatic cycle, the 
movement of the wheel 
head at each cam stage 
being controlled by a 
cylindrical assembly of 
master forms at one end 
of the table. At the 
table traverse for each 
successive cam face a 
control follower is trav- 
ersed to the next master 
form and the automatic 
in-feed cycle started. 
One of the most in- 
teresting grinders we saw 
at the exhibition was 
an internal machine 
developed by Morini 
and Bossi, via Mauro 
Macchi 87, Milan, which 
was set up for grinding 
the internal shoulder and 
tapered seating in oil 
engine injectors. This 
machine, which is illus- 
trated in Fig. 2, can 
also be used for grinding 
bores from 3mm _ to 
20mm diameter in 
gauges, dies, &c., to 
tolerances claimed to be 
within 0-0003mm in size 
and concentricity. The 
machine demonstrated 
was equipped with two 
spindle heads, one for 


grinding the shoulder R 
bores and the other for the tapered seats of the 
injectors. 


The spindles of the grinding heads are driven 
by a directly mounted hydraulic turbine rotor 
at the rear end of the head and have a variable 
speed range from 60,000 to 140,000 r.p.m. The 
spindles run in high-precision ball bearings and 
incorporate a spring-loaded means of automatic 
adjustment of bearing clearance which ensures 
long bearing life and the maintenance of accurate 
running. A simple design of easily changed 
grinding wheel has been developed for use on 
the spindles. It consists of plastic shank with a 
tapered bore on to which the wheel is stuck by a 
special adhesive. The tapered bore of the shank 
is a firm push fit on the spindle, and once on can 
only be removed by levering off with a yoke-form 
tool designed to eliminate chance of straining 
or distorting the spindle in any way. The 
machine itself, as can be seen, has a cabinet 
base and the spindle heads are mounted on a 
longitudinal slide assembly at one end and the 
headstock at the other. This headstock is fitted 
with a rotating and reciprocating spindle which 
moves the work carried in its collet in respect 
to the grinding spindles. By this practice it Is 
claimed that the workpiece revolving on its axis 
in respect to the grinding wheel remains axially 
stable and enables a bore to be ground which ts 
completely concentric and true over its length. 
The work spindle is reciprocated over a variable 
length of stroke by a hydraulic piston and is 
rotated by a small flexible shaft. It is mountec 
in the head in precision hardened and ground 
bushes and lubricated by oil under high pressure. 
The hydraulic piston of the reciprocating motion 
is mounted in the spindle to avoid the effects of 
backlash and its length of stroke is set by moving 
a slider block on a panel at the side of the head. 
The controls for spindle drive reversing speeds, 
&c., are conveniently grouped by the head. 

The main longitudinal slide incorporates a 
cross slide and swivel slide on which the grinding 
heads are mounted, and through the slides the 
spindle heads can be swung up to 45 deg. for 
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angle grinding purposes. Hydraulic slide actua- 


tion is provided, and the automatic cross traverse 
used in grinding incorporates means of auto- 
matic micrometric feed which is adjustable from 
0-001mm to 0-01mm a stroke. 


A wheel truing 


Fig. 2—Internal grinding machine with hydraulic turbine driven spindles set 
up for grinding the parallel bores and taper seatings in injectors—Morini 
Bossi 


and 


device is arranged for automatic compensation 
for wheel size, and provision is made for com- 
pensating taper wheel wear in taper grinding 
operations. 

The grinding machines exhibited by Officina 
Meccanica Olivetti Sp.A., Ivrea, included 
examples of equipment incorporating the firm’s 
unit heads. These hydraulically controlled 
wheel heads for automatic plunge grinding opera- 
tions can carry one or more wheels and are 
assembled individually or in pairs on bases 
appropriate to the work for which they are 
required. One such assembly was fitted with a 
chute feed to a holding station at one end of the 
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machine. From this station each part in turn is 
picked up by a transfer arm supported from a 
slide on an overhead bridge. At the end of each 
grinding cycle the finished component is removed 
and the loading transfer arm traversed along the 
bridge to take a ffesh piece from the holding 
station and load it into the chuck. When the 
piece has been locked in the chuck the arm 
retracts to the holding station before the grinding 
cycle is restarted. An automatic air sizing equip- 
ment was fitted on this machine together with an 
automatic wheel dressing unit. Another arrange- 
ment of this class of hydraulically operated unit 
machine was fitted with two wheel heads and 
laid out for the grinding of the journals on 
automobile crankshafts. Its equipment included 
two automatic sizing instruments and automatic 
wheel dressing devices. 


Also on the Olivetti stand were examples of 
unit head special purpose machines and examples 
of the versatility of the firm’s small automatic 
type planer milling machines which have a table 
stroke of 8in with cam control. These machines 
are available with horizontal spindles, two 
vertical spindles or two opposed spindles, and 
they can be arranged in a variety of ways for 
batch working on medium-sized components. A 
larger type of planer milling machine shown is 
available with a range of body types and beds 
with tables having from 20in, 40in and 72in 
stroke. These tables are lead-screw driven at 
speeds from 2in to 31:Sin per minute and an 
automatic back-lash eliminator is fitted. The 
heads used with the machines are available with 
spindle speeds from 63 to 800 r.p.m., and a 
fully automatic cycle is controlled by the setting 
of a series of trip dogs. By the use of special 
brackets and stands on one or both sides of the 
bed, these machines can be readily adapted for 
milling a wide range of different components. 


The automatic lathe of G. Minganti and C., 
of Bologna, illustrated in Fig. 3, can be changed 
over as required from a semi- to a fully-auto- 
matic cycle, and incorporates means of speed 
and feed preselection. The ‘‘ 50E”’’ lathe illus- 
trated swings up to 83in over the saddle and 
when fitted with a turret the maximum distance 
from the spindle nose to the turret face is 25{in. 
It has eight standard spindle speeds from 80 to 
1500 r.p.m. (or a special range from 50 to 
3000 r.p.m. can be supplied) and the saddle has 
twenty-one sliding feeds from 0-0008in to 
0:105in per revolution. When arranged for 
emi-automatic operation the cross slide feeds 
available range from 0-0004in to 0-065Sin per 
revolution, but for automatic operation two cross 
feed ranges are available in two ratios covering 
from 0:-0001in to 0-0609in per revolution. 


With the control equipment fitted, a change 
over from a semi-automatic to a fully-automatic 
cycle can be used to advantage with relatively 
small batch production. The main panel for 





Fig. 3—Automatic or semi-automatic cycle turret lathe—Minganti 
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Fig. 4—Hydraulically operated pressure die casting machine—Triulzi 


preselected control setting is situated on the side 
of the headstock. This panel has seven longi- 
tudinal slots arranged in two sections—the 
section on the right being used for spindle speed 
preselection and that on the left for feed rate 
setting. A sliding block is provided in each slot 
and the speed rates are indicated on a small 
plate along the bottom of the right-hand panel. 
A similar panel showing feed rates is placed 
below the left-hand panel. The programme is 
simply set by setting the blocks over the appro- 
priate rates and speeds. The six upper sets of 
slots correspond each to one face of the turret 
and are used to control the automatic cycle of 
the machine, an indicating light at the end being 
illuminated as each successive operation begins. 
The seventh and lowermost siot is used for pre- 
setting purposes when the machine is used for a 
semi-automatic cycle. 

Whilst the machine is in operation, the auto- 
matic unclamping indexing and clamping of the 
turret is effected by a cam-operated bolt. A 
hydraulic valve mechanism attached to the turret 
slideway controls the rapid traverse and engage- 
ment of the mechanical work feed; this valve is 
operated by a catch rod, the rotation of which is 
linked with that of the turret. The cross slides 
on the saddle, which are used for such things as 
parting-off, facing, &c., are synchronised with 
and driven by the turret as it traverses. An auto- 
matic bar feed and collet clamping equipment 
can be supplied with automatic length feed gear. 

Amongst the large lathes there was one by 
Fratelli Morando and C. Sp.A., of Turin ; this 
machine, with 384in high centres, swings 614in 
over the saddle and has a length between centres 
of 157in. Its spindle is driven by a 120 hp. 
motor through a hydraulic clutch and has 
twenty-four speeds, ranging from 0-9 to 180 
r.p.m., speed changing being effected by hydraulic 
means. Stepless feeds provided by electric 
motors driven by a Ward-Leonard set give feed 
rates of 1-5mm to 600mm per minute longi- 
tudinally and from 0-75mm to 300mm per minute 
to the cross slide. The feed rates are independent 
of spindle speeds. The tailstock, which is moved 
along the bed by an electric motor, has a hydrau- 
lically-operated spindle, and it is carried on ways 
separate from those for the saddle. The forward 
saddle way is inclined and has a hardened steel 
strip mounted in it. 

The firm of R. Mannaioni, of Firenze, showed 
several types of its automatic single-point screw- 
cutting machines. On these machines an auto- 
matic multi-pass cutting cycle is carried out and 
the machine automatically stopped on completion 
of the threading operation. One of the machines 
to be seen has a distance of 36in between centres 
and swings up to 84in diameter work over the 
saddle. In the minimum lead range from 
0-0250in to 40 t.p.i. can be cut and in the maxi- 
mum lead range from 2in to 2 t.p.i. ; lead changes 
in increments of 0-0003in can be made. Spindle 
speeds from 60 to 2000 r.p.m. are available. 





The machine has two gearboxes, a primary and 
a secondary. The primary box provides for all 
standard thread selections and when used in 
combination with the secondary box, it makes 
available all fractional, standard and special 
pitches and leads. When cutting multi-start 
threads which can number from two to twelve, 
each increment of tool feed is made only after 
all starts have been cut. The longitudinal motion 
of the carriage is actuated by a master lead screw 
of very coarse pitch (1 t.p.i.). The lead screw and 
nut operate on a system of reversal rather than 
constant engagement and disengagement, so that 
any wear is of constant nature and will not be 
reflected in the workpiece. In addition, the 
extremely coarse pitch of the precision ground 
lead screw necessarily requires fewer total 
revolutions, further minimising chances of wear. 
The master lead screw speed is determined by the 
gearbox within the headstock, which itself is 
cast as an integral part of the bed to ensure 
maximum rigidity. The tool cycle is hydrau- 
lically controlled and may be adjusted very simply 
for internal and external threading. Working 
to a shoulder is simplified and can be done even 
at the highest spindle speed of 2000 r.p.m. 

A hydraulically controlled taper threading 
system uses a removable sine bar fixed to the 
bed of the machine directly under the apron. 
With this arrangement, contact of the sine bar 
by the taper attachment results in the precise 
duplication of the sine bar configuration on the 
workpiece. In practical application, this unit 
operates as a hydraulic duplicating unit and it 
can be set up in a few minutes. 

A recently developed surface grinder, made 
by Guiseppe Albani, via Scapolla 11, Pavia, has 
an 800mm by 370mm table and is hydraulically 
operated throughout. The wheel head on this 
machine is mounted on the column through a 
transverse slide along which it moves across the 
table during grinding. This wheel head slide has 
a vertical adjustment on the column of 350mm 
and the wheel can be traversed out to the 
extremity of its transverse slide to a diamond 
dressing position. All movements of the machine 
are hydraulically actuated and a wide, stepless, 
range of feeds are available. A 4:5 h.p. motor 
is directly coupled to the spindle. 

The lathe tool kits made in a number of sizes 
by Fabrica Nazionale di Utensili e Portautensili, 
via Riglio 12, Piacenza, incorporate the “* Uni- 
ficatore ’’ tools for internal and external machin- 
ing. These tools have two cutting tips, one at 
each end of a T-shaped block integral with 
a central cylindrical spindle. The spindle fits into 
a socket in the tool holder and is locked with one 
cutting tip in the machining position by a screw. 
When one tool tip is worn or damaged, the hold- 
ing screw can be quickly and easily released, and 
the tool swung round in the holder to present 
the second tip to the work. The firm is now also 
making a rotary cutter for use on plano-milling 
machines and this cutter incorporates a number 





of arms fitted with rotatable twin-tip tools 
similar to those for use on lathe tool holders. 
Boring bars fitted with the twin-tip tools are 
engraved with scales to provide a check on the 
depth of bore when necessary. 

In addition to the machine tools and acces- 
sories, a large amount of space was allocated to 
presses and sheet metal and plate working 
machines, and an extensive range of injection 
moulding machines was exhibited in one of the 
halls. Amongst the large plant in operation was 
the recently developed “* Castmatic’’ pressure 
die-casting machine of A. Triulzi Novate, Milan, 
illustrated in Fig. 4. This oil-hydraulic machine, 
which has a locking force of 600 tons, is com- 
pletely self-contained and is arranged for working 
with individual stroke control or on a semi or 
fully-automatic cycle. Its injection plunger has a 
stroke of 274in and the machine can exert an 
injection force adjustable between 14:7 and 
32 tonnes. The moving platen is operated 
through a large diameter shaft which is actuated 
by a hydraulic ram and toggle locking gear, and 
the 14in of platen movement for adjustment 
purposes is effected by rotating the main threaded 
shaft in the sliding head of the machine. 

When using the minimum force of 14-7 tonnes 
with a 2in diameter sleeve, giving a capacity of 
24 cubic inches on a short stroke or 48 cubic 
inches on a long stroke, the machine has a 
casting area of 124 square inches, or at the 
maximum force of 32 tonnes, 57 square inches. 
With a 4#;in diameter sleeve having a capacity 
of 116 cubic inches at short stroke, or 232 cubic 
inches at long stroke, the casting area with the 
minimum force is 600 square inches and with the 
maximum force 275 square inches, 


Materials Handling and 
Management Course 


From September 29 to October 10, the 
Research-instituut Voor Bedrijfswetenschappen 
R.V.B. (Research Institute for Management 
Science) will organise, under the patronage of the 
European Productivity Agency, a two weeks’ 
seminar course on the subject of “ Materials 
Handling and Management.” Into this course 
the R.V.B. will incorporate the results of its re- 
search in the field of materials handling and its 
relation to industrial management. The course 
will be held in Delft. It will be conducted in the 
English language, and will cover the following 
subjects : analysis of materials handling costs ; 
materials handling techniques; and the classi- 
fication, analysis and solution of materials 
handling problems. 

The enrolment fee will amount to FI1.800 
(approximately £80), not including board and 
lodging. Prospective participants should register 
before September 1, 1958, with the R.V.B. 
Research Institute for Management Science, 
76, Nieuwe Laan, Delft, The Netherlands. 
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Thermal Reactions Initiated by Flash 
Heating 


BY OUR AMERICAN EDITOR 


NEW aid to basic research on high tempera- 

ture reactions was described recently at the 
American Chemical Society meeting in Chicago, 
by Drs. L. S. Nelson and J. L. Lundberg, Bell 
Telephone Laboratories. It makes use of a 
high-intensity, high-speed flash lamp to induce 
almost instantaneous heating of finely divided 


gas mixtures by this technique. Studies similar 
to shock tube initiation appear feasible, with the 
added advantage of a larger instantaneous 
number of unstable intermediate molecules in 
the reacting system. 

If black body particles such as carbon or dust 
are immersed in plastics such as polyethylene and 


 ) 





Flash heating experiment in progress at Bell Telephone Laboratories 


black body particles or filamentary materials 
immersed in transparent materials of various 
types. Since only a few milliseconds elapse 
between initiation and quenching of the thermal 
reactions, the intermediate reaction products do 
not undergo the usual degradation and con- 
densation reactions which normally occur under 
longer exposure at high temperature conditions ; 
information on the true reaction products should, 
therefore, be forthcoming. 

The work grew out of attempts to study photo- 
chemical reactions in polymers at higher and 
higher light intensities. The heating effect of 
the flash was soon found to exceed greatly the 
photochemical effect when insulated black bodies 
were present. This effect resulted from the high 
intensities used, and the use of a greater fraction 
of the lamp output by black body absorption as 
compared to photochemical absorption. 

According to Nelson and Lundberg, the new 
technique is applicable to the study of thermal 
reactions in solids, liquids and gases. Basically, 
it utilises black body heating of finely-divided or 
filamentary material to decompose either the 
black body itself or the surrounding matrix. 
For instance, fine black tungsten fibres can be 
suspended in mineral oil sealed in a tube. When 
this is placed within a helical capacitor flash 
lamp and flashed at perhaps 1150 microfarads 
at 4000V, large deposits of carbon form from 
the pyrolysed mineral oil. (If mineral oil without 
suspended black bodies is flashed, no discernible 
reaction occurs.) 

Explosions have been initiated instantaneously 
throughout a sizeable volume of combustible 


flashed, the area immediately around the particle 
is “* pyrolysed,”’ giving off gases. These gases 
form bubbles in the viscous polymeric material. 
This flash technique could be used as a rapid 
test method to determine the amount of such 
impurities present in an apparently pure plastic 
material and is now being studied at Bell 
Laboratories. 

In the cases cited above, the black body 
acts as an inert heat absorber, while the matrix 
reacts. The black body itself can enter into 
the reaction if desired, as well. For instance, 
if powdered coal is placed in an evacuated 
tube, and flashed it decomposes in an unu- 
sual fashion. Combustion products obtained 
in experiments of this kind are all short-chain 
hydrocarbons, characteristic of very intense 
heating of organic compounds. 

Powdered metals can also be flashed in vacuum 
or in gas, and'deposited on the walls of the tube 
in mirror surfaces. It is felt that, if certain 
powdered metals are flashed in the presence of 
hydrocarbon gases, metal alkyl compounds 
might result, along with a rich yield of free 
radicals. 

The temperatures reached by the black bodies 
vary, depending on the intensity and duration of 
the flash, the size of the black body and the 
insulating qualities of the matrix. Also, the 
presence or absence of phase changes during a 
flash has a marked effect on the ultimate tem- 
perature reached during an experiment. Accord- 
ing to Lundberg and Nelson, temperatures at 
black body particles in low pressure gases may 
approach values of 6000 deg. to 9000 deg. Fah. 


Oct. 3, 1958 


If the matrix undergoes a phase change from 
liquid to gas during a flash, the temperature 
reached at the black body will not be as high, 
because of the energy required for the change. 
Thus, reactions are usually initiated only if 
decomposition temperatures are below phase 
change temperatures. Also, as a particle gets 
larger, more energy is required to heat it, and 
the final temperature is lower. Matrices with 
better insulating properties retain the heat around 
the particle, tending to raise the local tempera- 
ture. Better control of black body concentration 
and agglomeration can be achieved by using 
filamentary material instead of particles. Fibres 
of tungsten and glass have been used with good 
results. 

Many of the “ pyrolised ’’ compounds exhibit 
fluorescence. This is true of the areas around 
flashed dust spots in polyethylene, for instance, 
as well as with the flashed mineral oil. The 
structure of the fluorescent materials has not 
been determined, but it is felt that they are 
probably unsaturated linear or condensed ring 
compounds. 

While much additional work remains to be 
done, this new technique may be of great interest 
to chemists studying high temperature, high-speed 
reactions. 


Low-Noise Amplifier Using Semi- 
Conductor Diodes 


A New device which has considerable possi- 
bilities as a low-noise u.h.f. and microwave 
amplifier is under development at the Bell Tele- 
phone Laboratories. Although still in the 
experimental stage, preliminary results indicate 
that this device, which uses semi-conductor 
diodes as the active elements, can improve the 
performance of many types of microwave 
receivers. It is relatively simple to construct and 
operate, and shows prospects of having a long 
life. Noise is a major problem in the amplifica- 
tion of weak microwave signals. Commercially 
available amplifiers and converters add a con- 
siderable amount of noise to the incoming signal, 
thus decreasing the sensitivity of the receiving 
equipment. A major reduction in this added 
noise can significantly improve the performance 
of wireless receivers such as those used in radar, 
radio astronomy, over-the-horizon radio relay 
and u.h.f. television systems. The diode ampli- 
fier holds promise of providing such a noise 
reduction. 

This amplifier is one of a family of devices 
known as variable reactance amplifiers in which 
a variable reactance, or “ varactor,”’ serves as the 
active component. In the present device, the 
variable reactance is ‘provided by a_ semi- 
conductor diode, or “ varactor diode,’’ whose 
capacitance varies with the applied voltage. As 
with other varactor amplifiers, the applied voltage 
is derived from a high-frequency pump signal. 
This signal causes the diode to function as a 
time-varying capacitance and supplies the energy 
which is necessary to produce amplification. 
Amplification at 6000 Mc/s was first demon- 
strated by M. E. Hines and H. E. Elder of the 
Bell Laboratories. At the same frequency, 
G. F. Herrmann and M. Uenohara later obtained 
a band width of 8 Mc/s with a noise figure of 
5 to 6 dB. The gain was 18 dB and the pump 
signal 12,000 Mc/s. A travelling-wave amplifier 
configuration using arrays of several diodes 
shows promise of providing bandwidths of 25 
per cent or more in the u.h.f. region. Using four 
stages with the special diodes in such an array, 
R. S. Engelbrecht of the Bell Laboratories has 
obtained a bandwidth of 100 Mc/s at a 400 
Mc/s signal frequency, with a pump frequency of 
900 Mc/s and a pump power of 10 milliwatts. 
This experimental amplifier has a gain of 10 dB 
and a noise figure of only 34 dB. 

A single type of diode can be used to make an 
amplifier for any desired frequency from the 
high microwave region down to d.c. The noise 
performance improves rapidly as the frequency 
decreases from microwaves down into the u.h.f. 
region, thus making such an amplifier potentially 
useful for u.h.f. television receivers. Interesting 
aspects of the diode amplifier are its simplicity 
and potential reliability. The major compo- 
nents are the proper waveguide structures, the 
diode itself, and a suitable pump signal source. 
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It appears that these components can be assembled 
to provide a relatively inexpensive device. No 
referigeration is required and no magnetic fields 
are necessary. The low-noise characteristics are 
realisable at room temperatures. Although the 
variable capacity effect is present in commercial 
diodes, the Bell Laboratories have developed, 
under a U.S. Army Signal Corps contract, 
special diffused silicon diodes to increase this 
effect. Series resistance, which could be a source 
of noise, is minimised in these diodes. The 
development of the varactor diode amplifier 
holds promise of providing a whole new family 
of low-noise amplifiers for the u.h.f. and micro- 
wave frequency ranges. These devices will 
complement the semi-conductor diode up- 
converters recently announced by the Bell 
Laboratories, which can also provide low-noise 
amplification. 


Large Bauxite Ore Storage Building 
in Louisiana 


THE maintenance saving advantages obtainable 
from the use of aluminium siding and roofing 
are now being demonstrated on one of the largest 
raw material storage buildings in America at 
tie Gramercy works of the Kaiser Aluminum 
aid Chemical Corporation in Louisiana. The 
huge storage building is a clear-span, “ tepee ” 
structure 783ft long, 204ft wide and 83ft high. 
It is covered with 235,000 square feet of corru- 
gated aluminium box ribbed siding and roofing 
sheet. The building, which is shown in the 
accompanying illustration, has semi-circular 
ends and sloped sides and roof to conform to the 
shape of the storage pile. These provisions for 
the maximum use of space make it possible to 
store up to 132,000 long wet tons of bauxite ore. 

The storage of moist bauxite in a building of 
this size made it necessary to incorporate many 
maintenance savings—a requirement which pro- 
vided an ideal application for aluminium roofing 
and siding. The material has an inherent resist- 
ance to corrosion in most industrial and marine 
atmospheres and the need for costly initial and 
maintenance painting is eliminated. Other 
provisions to reduce maintenance in the building 
included the elimination of light trusswork and 
laced members from the structural frame. 
Furthermore, stiffeners on the main members 
were reduced to a minimum. The main structural 
frames of the building each consist of three 
hinged arches of built-up plate girders, 204ft in 
span and spaced 25ft on centre. The weight of 
the structure per square foot of building is 
approximately 13-5 Ib. 

Ore is delivered to the top of the building by a 
54in wide conveyor line and dumped on the 
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Heated steel slab prior to die forming into a hemispherical pressure vessel closure on the hydraulic press shown 


pile by a remotely controlled reversible shuttle 
conveyor situated at the roof ridge and running 
the length of the building. Recovery is made 
through two reclaiming tunnels. The corrugated 
aluminium roofing and siding sheet supplied by 
Kaiser Aluminum was 0-032in gauge with a rib 
configuration |4in deep, 5: 33in pitch and 2: 125in 
top and bottom flats. The sheet has a stucco 
embossed finish and weighs approximately 
63 Ib per 100 square feet. The metal was attached 
to purlins and struts spaced 7ft 3in on centres 
with |4in long, stainless steel, self-tapping screws 
with neoprene washers. The side laps of both 
the roofing and siding were laid with one corru- 
gation lapped in the opposite direction of the 
prevailing wind. The end laps for siding were 
4in to 6in and those for roofing were 6in to 8in, 
with fastening being directly to the purlins. 


Die Forming of Large Pressure 
Vessel Head 


Wuat is believed to be the largest, thickest 
and heaviest pressure vessel closure ever made 
at a single stroke by die-forming was recently 
completed at the Babcock and Wilcox Company’s 





Storage building for 132,000 tons of bauxite ore with aluminium sheet siding and roofing 





Barberton works. The closure will become the 
bottom head of a nuclear reactor vessel which 
will generate steam at the Indian Point atomic 
power station of the Consolidated Edison Com- 
pany of New York. The head was pressed from 
a 58,646 lb flat, circular plate of 70,000 lb per 
square inch tensile strength SA 212 Grade B 
carbon-silicon steel, 15ft in diameter and 7 {jin 
thick. Before forming, the plate surface which 
was to become the inside of the head was clad 
by a patented process with a 0-109in layer of 
A.LS.I. type 304 stainless steel. To make the 
plate workable, it was heated approximately 
six hours to bring the temperature to 2000 deg. 
Fah. It was then positioned between a 70-ton 
male die and a female die ring, supported by a 
cast steel die holder, on the 6500-ton vertical 
hydraulic press shown in the accompanying 
illustration. 

A force of approximately 3300 tons was 
exerted to form the plate into a hemispherically 
shaped head with an outside diameter of 11 ft Ogin 
and an inside diameter of 9ft 9in. Further steps 
in the fabrication process involve heat treating, 
testing, drilling holes for water inlet and control 
rod nozzles, and welding the nozzles to the head. 
A bevel was machined on the head rim prior to 
welding it to the shell of the reactor vessel by the 
submerged arc process. All welds are subject 
to a rigid radiographic inspection procedure, 
as well as other non-destructive tests. One of the 
final operations calls for a hydrostatic test of the 
head, when it has been joined to the reactor shell, 
under a pressure equal to 14 times the design 
operating pressure. The completed reactor 
vessel will be 38ft high, 11ft in diameter and will 
weigh approximately 510,400 lb. Scheduled to 
begin operating late in 1960, the Consolidated 
Edison nuclear electric generating station at 
Indian Point will have a total capacity of 275MW. 
Babcock and Wilcox has the contract for basic 
nuclear engineering, research and development 
for the project and will furnish the major items 
of nuclear equipment, including the reactor 
vessel. 





MINIATURE SILICON PoweR Dtope.—A silicon 
power diode less than 4in long, weighing less than 
0-75 0z, and capable of handling 45A, has been 
announced by the International Rectifier Corporation, 
El Segundo, California. It has ceramic-to-metal 
hermetic sealing and is stated to be suitable for opera- 
tion at temperatures up to 200 deg. Cent. The 
maximum one-second half-wave overload rating is 
given as 500A peak and 150A average. 


265MVA GENERATORS WITH WATER-COOLED 


StaTors.—Water cooling will be used in the stators 
of the two 265MVA generators of the 450MW cross- 
compound set which General Electric of America is 
building for the Philip Sporn plant of the American 
Electric Power (AEP) system at Graham station, 
West Virginia. Hitherto this company’s stator wind- 
ings, if liquid cooled, have made use of transil oil. 
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Personal and Business 


Appointments 


H.R.H. THe Duke or EpinsurGH has consented 
to be Patron of the 24th Congress of the Inter- 
national Association for the Protection of Industrial 
Property which is to be held in London in 1960. 


Mr. G. H. THACKRAH has been appointed sales 
manager to Markland Scowcroft, Ltd. 

Mr. Ropert E. KAAn has been appointed export 
sales manager of S. N. Bridges and Co., Ltd. 

Mr. C. A. HENDERSON has been appointed general 
manager of Eutectic Welding Alloys Company, Ltd. 

Dr. R. L. G. Gicpert has joined the staff of the 
engineering department of Marconi Instruments, 
Lid 

Mar. Georrrey N. Ivey, G.I.Mech.E., has been 
appointed production manager of Morris Motors, 
Ltd., cars branch. 

Mr. J. C. Dickinson has been appointed ship- 
building manager of Scotts’ Shipbuilding and Engin- 
eering Company, Ltd. 

Mr. A. C. Stewart and Mr. P. W. Rosinson, 
A.M.LE.E., have been appointed assistant sales 
managers of Westool, Ltd. 

Mr. Leonarp Baker, M.I.Mech.E., has been 
appointed deputy managing director of Coventry 
Gauge and Tool Company, Lid. 

Mr. F. A. Roperts, deputy purchasing officer of 
B.O.A.C., has resigned from the Corporation and 
has joined the Sperry Gyroscope Company, Ltd., as 
contracts manager (Bracknell division). 

Mr. R. E. Crarke, A.M.I.Mech.E., has resigned 
his post as chief engineer and local director of R. H. 
Neal and Co., Ltd., and has been appointed chief 
engineer of Cowans Sheldon and Co., Ltd. 

Mr. Nevitce Warr, A.M.I.Mar.E., has been 
appointed technical representative of D. Napier and 
Son, Ltd., for an area which includes India, East and 
West Pakistan, Ceylon and the Persian Gulf. 

THE MINISTRY OF TRANSPORT AND Civil AVIATION 
has announced the appointment of Mr. A. D. Pelly 
as a member of the Coastal Shipping Advisory Com- 
mittee in succession to the late Mr. W. J. Everard. 

Mr. RICHARD TURNER has been appointed a 
managing director of Johnson Matthey and Co., 
Ltd. He has relinquished his position of managing 
director of Mallory Metallurgical Products, Ltd., a 
subsidiary company, but remains a director. 

LONDON TRANSPORT has announced that Mr. J. I. 
McGillivray has been appointed a principal executive 
assistant. He will be responsible to the estate agent 
and rating surveyor for the work of the department 
connected with town and country planning, rating 
acquisitions and sales. 


Business Announcements 


Mr. R. F. Hatro, sales director, has retired after 
forty-five years’ service with Wolf Electric Tools, Ltd. 

UGANDA E.ectriciry Boarp, London representa- 
tive, has moved to Uganda House, Trafalgar Square, 
London, W.C.2. (telephone Trafalgar 3631). 

DRAKE AND GorHaM, Ltd., announces the acquisi- 
tion of new premises for the parent company at 68, 
St. Ann Street, Salisbury (telephone Salisbury 6544). 

Mr. J. Fopen, Associate I.E.E., transmission 
engineer, North West, Merseyside and North Wales 
Division, Central Electricity Generating Board, has 
retired after fifty years in the electrical industry. 

PHILPOTT AND CowLIN, Ltd., and associate com- 
pany Pee-Cee Engineering Supplies, Ltd, have 
opened a new warehouse and offices at 115-119, 
West Street, Bedminster, Bristol, 3 (telephone 
Bristol 61447/8). 

PeRMALL, Ltd., states that, to avoid confusion with 
the trade name of a roofing material, the heavy duty 
densified wood flooring material manufactured by the 
company is now being registered as “ Permatred” 
in place of “ Permadec.”’ 

THe EnGusa Execrric Company, Ltd. and 
W. H. Dorman, Ltd., state that as each company’s 
diesel engines are complementary, and jointly repre- 
sent a power range of 20 h.p. upwards, they have 
entered into an agreement whereby each will promote 
the sale of the other’s products. 

Bristo: AiRcRAFT, Ltd. has received an order for 
the Bristol Ferranti “ Bloodhound ’”’ guided weapon 
system from the Royal Swedish Air Board. In 
placing this order, Sweden has become the first over- 
seas country to select a British guided weapon system 
for defence purposes. Security requirements preclude 
any public statement regarding the size of the Swedish 
order. Associated with Bristol Aircraft, Ltd. in the 


design, development and manufacture of the ** Blood- 
hound * weapon system are the following companies : 
Bristol Aero-Engines, Ltd., power units ; Ferranti, 
Ltd., guidance and control ; The British Thomson- 
Houston Company, Ltd., target illuminating radar ; 
E.M.I. Electronics, Ltd., electronic equipment ; 
Decca Radar, Ltd., tactical control equipment ; 
M.L. Aviation, ground handling equipment. 

IMPERIAL CHEMICAL INDUsTRIES, Lid., and CELA- 
NESE CORPORATION OF AMERICA have formed a new 
company for the purpose of manufacturing in the 
United States a polyester fibre that is chemically the 
same as “ Terylene.”’ The fibre will be marketed by 
Celanese Corporation of America under the trade 
name “ Teron.” 

Birec, Ltd., and Erco, Ltd., state that negotiations 
between them for the formation of a new company 
to take over certain sections of their business, have 
reached an advanced stage. It is intended that the 
new company shall be called Birlec-Efco (Melting), 
Ltd., and that its offices shall be near Birmingham, 
at Aldridge, Staffs. 

E. GREEN AND Son, Ltd., Wakefield, F. CAsSINGHINI 
ECONOMIZZATORI GREEN, Milan, S.A. L’EcoNno- 
MISEUR GREEN, Paris, and GREEN FUEL ECONOMISER 
ComPANY, Inc., Beacon, N.Y., U.S.A., have formed 
an international group for the manufacture and sale 
of the Casinghini’s patent “ Tankerheat*’ cargo 
heating system for tankers. 

KELLOGG INTERNATIONAL CORPORATION has an- 
nounced that its parent company the M. W. 
Kellogg Company of New York, has been appointed 
exclusive sales and licensing agent for a new process 
for the production of sponge iron from iron ore 
using hydrocarbons by Fierro Esponja, S.A., of 
Monterrey, Mexico. Fierro Esponja S.A. has 
awarded a contract to the M.W. Kellogg Company 
for a second plant which will produce 500 tons of 
sponge iron per day. 

LEMFORDER METALLWARENGESELLSCHAFT m.b.H., 
Camp Birp INDUSTRIES and KNiGHT LOCKHART AND 
Co., Ltd., have formed a new company in England, 
Rubber Plastics, Ltd., Upper Basildon, Berkshire, 
for the manufacture of Polyurethane synthetic 
rubbers. The shareholding is equally divided 
between the German and the British participants. 
The board of directors consists of Lord Keys, Mr. 
D. J. Ulderop, Mr. A. W. M. Hartley, Major J. C. 
du Parc Braham, Mr. R. K. Reynolds, Dr. G. Reuter 
and Mr. R. R. Pappier. 


Contracts 


HUMPHREYS AND GLASGow, Ltd., has been awarded 
a contract to engineer and build a plant at Yaizu, 
Japan, to make town gas from heavy fuel oil by the 
Onia-Gegi process. The new plant, ordered by the 
Tokai Gas Company, will comprise one unit of 
regenerative Onia-Gegi plant, with ancillary plant ; 
it will be in operation to meet the 1959 winter load, 
and will produce 500,000 cubic feet of gas per day. 
Special equipment, including catalyst and hydraulic 
and pneumatic equipment, will be supplied from the 
United Kingdom. The rest of the plant will be manu- 
factured in Japan by Ishii Iron Works, Ltd., the 
Humphreys and Glasgow licensee. 


Miscellanea 


Ow REsisTANT CONVEYOR BELTING.—A conveyor 
belting which resists the action of grease, oils and 
lubricants as well as heat, is now being made by 
David Moseley and Sons, Ltd., Ardwick, Man- 
chester, using ** Hycar’’ synthetic rubber. The belt- 
ing—which is non-toxic—is built up of five plies of 
cotton duck laminated together, and faced with oil 
resistant synthetic rubber made by British Geon, Ltd. 

EXHIBITION OF STRUCTURAL ENGINEERING.—The 
Institution of Structural Engineers has organised an 
exhibition of models and photographs of notable 
structural engineering works carried out by British 
designers in recent years. The exhibition will be part 
of the Institution’s fiftieth anniversary celebrations 
and will be open from October 6 to October 11. It is 
to be held at Leighton House Art Gallery, 12, Holland 
Park Road, Kensington, London, W.14. 

PETROLEUM CoNGRESS.— Official tours for delegates 
to the Fifth World Petroleum Congress, to be held 
in New York, May 30 to June 5, include a visit to 
the Brookhaven National Atomic Laboratory, Long 
Island, New York, on May 28, and another, on 
May 29, to the atomic power station at Shippingport, 
as well as visits to petroleum installations. The 
latter include : International Petroleum Congress, 
Tulso, May 21 to 23; a tour for geologists, May 
24 to 30; Sinclair Research Laboratories, Inc., 
Harvey, Illinois ; Standard Oil Company research 
laboratories at Whiting, Indiana; Universal Oil 


Products Company, Des Plaines, Illinois, May 25 
and 26, June 11 and 12 ; Schlumberger Well Survey- 
ing Corporation, Ridgefield, Connecticut, May 29 
and June 8; Tidewater Oil Company refinery, 
Delaware City, Delaware, May 30,and June 6; 
Gulf Coast tour, June 7 to 10; Esso Research and 
Engineering Company’s laboratories, Linden, New 
Jersey, June 8 and 9 ; Ethyl Corporation’s research 
laboratories, Detroit; Ford Motor Company’s 
laboratories and Rouge plant, Dearborn, Michigan, 
June 9 and 10. 

Ou ConsumPTION.—During the first six months of 
this year the deliveries of petroleum products totalled 
15,082,385 tons compared with 11,540,837 tons during 
the corresponding period in 1957, which, however, 
was seriously affected by the Suez crisis. Motor 
spirit accounted for 3,146,435 tons, while Dery fuel 
demand reached 991,853 tons and kerosene reached 
858,998 tons. Consumption of diesel oil amounted to 
1,521,695 tons, and fuel oil totalled 5,031,038 tons, 
while refinery consumption accounted for 1,166,918 
tons. 

BRITISH TRADE Fair AT LisBon.—At the request of 
the Federation of British Industries, the Birmingham 
Engineering Centre is to organise a group stand at 
the British Trade Fair in Lisbon which will be held 
from May 29 to June 14, 1959. The stand at Lisbon 
will be organised on similar lines to that of Brussels, 
the Engineering Centre making arrangements for the 
construction of the stand, as well as publicity and 
display. Inquiries regarding space and cost should 
be made to the Birmingham Engineering Centre, 
Stephenson Place, Birmingham, 2. 

NorTH STAFFORDSHIRE METHANE DEVELOPMENT.— 
The second part of the joint scheme between the 
National Coal Board and the West Midlands Gas 
Board to utilise methane drained from mine workings 
in North Staffordshire has come into operation. Last 
October the scheme was inaugurated by linking 
Wolstanton Colliery with Etruria Gas Works, Stoke- 
on-Trent. The completion of the second stage 
brings Holditch Colliery, Newcastle-under-Lyme, 
into the system. Together, the two collieries are 
supplying Etruria Gas Works with well over 1,000,000 
cubic feet of methane a day, and on the basis of 
calorific values this represents a saving in coal of up 
to 1000 tons a week. 

RHEOLOGY OF ROAD MATERIALS.—The British 
Society of Rheology is holding a symposium on the 
rheology of road materials on Friday, October 24, at 
the lecture theatre of the Science Museum in South 
Kensington, London. Five papers will be presented 
and discussed, namely : ** Test Methods for Examin- 
ing the Flow of Concrete During and After Com- 
paction,’’ by P. J. F. Wright ; “* Rheological Tests 
in the Control of Bituminous Mixtures,’ by D. C. 
Broome ; * The Use of Mechanical Tests for Bitu- 
minous Surfacings,”’ by A. Please ; “‘ The Rheology 
of Bituminous Road Mixtures,’ by R. N. J. Saal ; 
and * An Apparatus for the Measurement of Breaking 
Strength and Stiffness of Bitumen at Loading Times 
of About 1 Millisecond,” by J. Parkin and R. C, 
Robson. 


Motor VeuHicLe STAtTistics.—The July, 1958, 
Monthly Statistical Review of the Society of Motor 
Manufacturers and Traders, Ltd., includes a census 
of vehicles in use in Great Britain in the third quarter 
of 1957. The grand totals are: cars, 4,186,631 ; 
hackneys, 97,206; goods-vehicles, 1,215,480. Of 
the cars, more are found in Yorkshire (324,243) than 
in any other county, Wales or Scotland (300,448) : 
the distribution by capacity classes shows the largest 
class to be the 1000-1200c.c. group (1172 Ford, 
Volkswagen) with 23 per cent of registrations. 
London registered the greatest numbers of both 
hackneys and goods vehicles (14,595 and 123,419) : 
the most numerous classes of goods vehicles were 
those of unladen weight 16 cwt to I ton (275,929) and 
24 to 3 tons (189,034). 

AMERICAN AGRICULTURAL ENGINEERS’ TOUR.— 
Members of the council of the American Society of 
Agricultural Engineers, who are visiting Europe 
under the leadership of their president, Dr. Eugene G. 
McKibben, spent three days in this country last week. 
On Thursday they visited the National Institute of 
Agricultural Engineering at Silsoe, Bedfordshire, 
and on the following day were at Coventry. There 
the party saw the Banner Lane plant of the Standard 
Motor Company, Ltd., where Massey-Ferguson 
tractors are produced. Subsequently, they were enter- 
tained to luncheon by Massey-Ferguson (Great 
Britain), Ltd., and later inspected that firm’s school of 
farm mechanisation at Stoneleigh Abbey. Members 
of the council of the Institution of British Agricultural 
Engineers participated in the Coventry visit at the 
invitation of their president, Mr. J. M. Chambers, 
technical director of Massey-Ferguson (Great 
Britain), Ltd. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


MINING ENGINEERING 
801.259. March 1, 1956.—RoTARY TIPPLERS FOR 
EMPTYING Pir Tusps AND MINE Cars, The 
Butterley Company, Ltd., Ripley, near Derby, 
and Archibald George Westmoreland, of the 
company’s address. 
_ When emptying coal and other solid materials 
from pit tubs or the like, some of the contents may 
stick or lodge, preventing the complete discharge of 
the material, thus reducing the carrying capacity. 
The object of the invention is to provide simple and 
effective means of preventing this lodgement and 
sticking and for ensuring that the whole of the 
contents are removed from the pit tub. In the 
upper part of the tippler, when in its normal 
position as shown in the drawing, there is a jolt- 
ing or vibrating structure comprising two parts A 
and B, extending parallel to the tub rails and 
supported resiliently by the joist members C. Parts 
D secured to the parts A and B of the jolting or 
vibrating structure are adapted when the tub has 
been turned to an inverted position to rest on springs 
E, to support the truck so that it can be jolted. 
The members A and B are guided to move vertically 
in the tippler by rollers F. Within the jolting or 
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vibrating members are mounted inter-geared revolving 
eccentric weights which are so positioned that when 
the masses of the eccentric weight are mainly in a 
horizontal plane, they are both on the outer sides of 
their shafts, so that in effect the two weights neutralise 
one another in a horizontal plane, but when they are in 
the vertical plane, they have a cumulative effect in 
imparting jolts to the structure comprising the 
members A and B. Such structure, when the tippler 
is in its normal position, is supported resiliently by 
the members C, but when the tippler is inverted, 
the weight of the tub acting through the members G 
compresses springs E at the four corners of the jolting 
structure. The jolts resulting from the rotation of 
the inter-geared eccentric weights are transmitted to 
the tub through the springs.—September 10, 1958. 
INTERNAL COMBUSTION ENGINES 
801,199. April 27, 1956.—PisTON AND PIsTON RING 
ASSEMBLIES, The Cross Manufacturing Company 
(1938), Ltd., 33, Midford Road, Combe Down, 
Bath, Somerset. (Jnventor: Roland Claude 
Cross.) ; 
The invention of improvements in piston and piston 
ring assemblies for internal combustion engines has 
for its primary object to obviate or minimise piston 
slap and to control oil consumption. The invention 
is particularly but not necessarily applicable to solid, 
unsplit pistons usually employed for heavy duty 
purposes. Referring to the drawing, the piston skirt 
A is grooved to take a number of rings B in two 
groups towards the crown and bottom, respectively, 
the lower group including a scraper ring or rings C. 
The rings B are normal and between them and the 
bottom of their respective grooves there is inserted a 
springy ring segment D which has an outer diameter 
less than the outer diameter of the piston, whereby 
its two ends contact the bottom of the groove from 
which it is arched outwardly so as to be compressible 
by flattening towards the groove bottom. The 
segment D and main ring B are thus in overlapping 
relationship and the piston grooves are deepened on 
one side for a requisite angle (e.g. approximately 
90 deg.) by eccentric turning as at E, the deepenings 
of the respective grooves being longitudinally aligned ; 
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the extra space so formed is used to house the seg- 
ment D. The base of the groove with eccentric 
turning is pegged at F at each end of the space to 
prevent circumferential wandering of the segment. 
The positioning of the deepening and its segment 
circumferentially around the periphery of the piston 
is chosen in relation to the gudgeon axis, so as to 
locate the same in the optimum position to prevent 
piston slap. In the drawing the segment E spans 
approximately 60 deg., as shown by the radii x and y, 
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but it is to be understood that any suitable arcuate 
length may be adopted, although usually this would 
not exceed 90 deg. The segments D, by virtue of 
their radius being smaller than that of the piston, 
constitute humps forcing the main ring B to engage 
the bore. The pressure of the segments needs only 
to be very light and does not add substantially to the 
friction of the piston. In fact, it may reduce piston 
friction in some measure by keeping the piston from 
tipping and slapping in the bore. It improves gas 
sealing and as the rings are kept square to the bore, 
the oil control system can work adequately and 
economically. The invention permits the use of a 
solid piston with a liberal clearance beyond the 
possibility of seizure which can run with low oil 
consumption and little noise.—September 10, 1958. 


ROAD TRANSPORT 


801,146. August 22, 1955.—PNEUMATIC TYRES, 
United States Rubber Company, of Rockefeller 
Centre, 1230 Avenue of the Americas, New 
York, State of New York, U.S.A. 

One object of the invention is to provide a pneu- 
matic tyre that has less weight and uses less material, 
and also takes up less space, than conventional tyres 
of equivalent load-carrying capacity. It also presents 
a greater tread area of contact with the road, thereby 
affording better traction and reduced wear. Referring 
to the drawing, the pneumatic tyre shown is com- 
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prised of an internal reinforcing carcase A made of a 
number of plies B of rubberised fabric, which are 
wrapped around inextensible bead members C at the 
rim areas. Each of the carcase plies is made up of 
rubberised cord fabric, comprised of a number of 
parallel tyre cords D disposed side by side, and usually 
treated with an adhesive substance, after which the 
cord fabric is coated on each side with a thin layer 
of rubber. In this form of the invention, the carcase 
plies are so arranged that the cords D run on a bias 
from one bead of the tyre to the other, making an 
angle of some 40 deg. (but essentially within the 


549 


range of from 30 deg. to 55 deg.), with a circumferen- 
tial centre line passing along the crown of the tyre. 
Adjacent plies are arranged so that their cords run 
respectively in opposite directions. On the upper 
crown surface of the carcase is a layer E of strong 
wire cable wound circumferentially around the 
carcase for a number of turns of less diameter than 
the carcase would otherwise assume when inflated, 
so as to form a positive restraining element on the 
outer surface. As a result of the restraining action 
of the band of circumferential wire cable D, the 
crown area F of the carcase is maintained in a flat 
condition, even when the tyre is inflated. A rubber 
tread G is superimposed on the outer surface of the 
wire cable band, and rubber side wall portions are 
similarly assembled over the side wall areas. The 
rubber tread portion is so shaped as to conform 
essentially to the flat contour of the carcase and 
wire cable band. The tyre is proportioned and cured 
in the form or shape it naturally assumes when 
inflated, with the flat, restrained tread merging at its 
edges with the side walls in a smooth, gradual curve 
free from any reverse curvature or sharp point of 
inflection. The relaxed tyre has essentially the same 
shape as the inflated tyre. A modified design is also 
shown in the specification.—-September 10, 1958. 


MACHINE TOOLS 


800,891. July 13, 1956.—RotTary Too. HEADS FOR 
BORING, FACING AND MILLING MACHINES, The 
Schiess Aktiengesellschaft, Hansa Allee 289, 
Diisseldorf-Oberkassel, Germany. 

The invention relates to rotary tool heads for 
boring, facing and milling machines. Referring to 
the drawing, the tool head is carried by a rotating 
driving member A, which may be a chuck or a hollow 
driving spindle. Passing through the centre of the 
member A is a central spindle B, which rotates at 
the same speed as the member A, but which can be 
fed forward independently. The rotary tool head 
comprises a casing C which is secured directly to the 
member A, and carries at its outer end the tool 
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slide D with its guide extending in a radial direction 
Fixed to the coned end of the spindle B, so as to be 
movable with it, is a threaded member F with coarse 
threads around its circumference. This member 
meshes with the inner thread of a rotatable nut G 
and when moving in an axial direction it rotates the 
nut. Mounted on the nut is a gear H, which meshes 
with a counter gear J, mounted on a shaft K. Con- 
nected to the other end of this shaft is a bevel gear L 
meshing with a bevel gear M connected to one end 
of a shaft N, the other end of which has fixed to it 
the spur gear O. The spur gear O meshes with a 
gear P connected to a worm drive shaft R. A worm 
S connected to the worm shaft R meshes with. the 
gear rack 7 and imparts a feeding movement upon 
the tool slide D carrying the tool holder. For pur- 
poses of adjusting the tool slide D for the correct 
starting position, the gear J may be moved so as to 
disengage the gear H and for this purpose there is 
provided a lever V which co-operates with a rack. 
Mounted on the rack and connected to it there is a 
control member X having a protruding nose or finger 
Y which extends between the gear J and a disc or 
the like which is spaced from the gear and fixed to 
the shaft K ; this is clearly shown in the drawing. 
When the lever V is moved in an anti-clockwise 
direction it causes the nose Y to engage the disc and 
to disengage the gear J from the gear H. A detachable 
crank handle Z makes it possible for the gear immedi- 
ately below it to adjust the tool slide D after the 
gear train has been interrupted as just described. 
In addition to the automatic feed movement of the 
drill spindle B it is possible to effect the feeding 
movement of the drill spindle and also the tool slide 
F by hand by rotating manually the four crossed 
handles shown at the extreme right of the drawing.— 
September 3, 1958. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ANTIQUARIAN HOROLOGICAL SOCIETY 

Sat., Oct. 4.—Chartered Auctioneers’ and Estate Agents’ Insti- 
tute, Regent House, St. Philip's Place, Colmore Row, Birming- 
ham, 3, “ Some Outstanding Continental! Clocks of the Six- 
teenth and Early Seventeenth Centuries,’"’” H. von Bertele ; 
“ The Design of English Domestic Clocks,’’ P. G. Dawson, 
and “ The formance of Early Watches in Everyday Use,”’ 
C. Clutton, 2 p.m. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Oct. 3.—BristoL AND West oF ENGLAND BRANCH : 
Royal York Hotel, Bath, “Tne Transatlantic Telephone 
Cable,’"8p.m. ¥& LiverPoot AND District BRANCH : Indus- 
trial a yy Centre, M.A.N.W.E.B., Paradise Street, 
Liverpool, 1, “ Planned Maintenance,’’G. D. Rendel, 7.30 p.m 
meg! "AND Districts BRANCH : Malborough Club, 

idcot, “‘ The Electrical and Electronic Aspects of * Zeta,’’ 
L. Clarke, 7.30 p.m. 
Sat., Oct. 4.—Soutn East Lonpon BRANCH : Visit to S.S. 
* Oronsay,”’ Tilbury Docks, 3 p.m. 

Mon., Oct. 6.—BOLTON Brancu : Railway Hotel, Trinity Street, 
Bolton, A.S.E.E. 1957 Exhibition Film; Visit of General 
Secretary, E. A. Bromfield, 7.45 p.m. ¥& Leeps Brancn : 
Great Northern Hotel, Leeds, “* Vocational Education and its 
Relation to the Supervising Engineer,’’ W. H. Brooks, 7.30 p.m. 
% NortH East Lonpon Brancu : Angel Hotel, Iiford, Essex, 
* Blectrical Accidents in the Home,’’ S. J. Emerson, 8 p.m. 
%& Suerriecp Brancu : Royal Victoria Hotel, Sheffield, “‘ The 
N.LC.E.LC. and its Commitments,’’ E. J. Sutton, 7.30 p.m. 

Tues., Oct. 7.—READING AND Districts BRANCH: Electricity 
Board Demonstration Room, Market Square, Reading, ** A.C. 
Motors Variable Speed Control,’’ J. Bone, 7.15 p.m. ye West 
Lonpon Branco : Windsor Castle Hotel, 134, King Street, 
Hammersmith, London, W.6, “Silicones for the Electrical 
Engineer,”’ B. F. W. Hayward, 7.30 p.m. 

Wed., Oct. 8.—BiRMINGHAM BRANCH: Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
“ Transportation and Handling of Indivisible Loads,’’ S. Bow- 
skill, 7.30 p.m. %& Braprorp Brancn: Midland Hotel, 
Bradford, “ Electrode Boilers and their Applications,”’ J. C. 
Edwards, 7.30 p.m. %& Luton Brancu : Luton Chamber of 
Commerce, George Street West, Luton, “ Electronic Apparatus 
Maintenance,”’ Rich, 8 p.m. ¥ SourH East LONDON 
Branch : Eltham Green School, Queenscroft Road, Eltham, 
London, S.E.9, “ Filameproof Equipment,"’ S. H. Harris, 7.45 
p.m. % SoutH West Lonpon BRANCH : Visit to Associated 
Rediffusion, Litd., Television Studios, Wembley, 2.30 p.m. 
% York Brancu : Visit to the British Oil and Cake Mills, 
Selby, 6.30 p.m. 

Thurs., Oct. 9.—SoutTn West LONDON BRANCH: “ Prince of 
Wales"’ Hotel, Wimbledon, London, S.W.19, “ Modern 
Development in Cold Cathode Lighting,’’ E. A. Langsdon, 
7.45 p.m. 

BRITISH INSTITUTE OF MANAGEMENT 

To-day, Oct. 3.—Assembly Hall, Royal Commonwealth Society, 
Craven Street, Charing Cross, London, W.C.2, Fourth 
Elbourne Memorial Lecture, “ The Great Tomorrow,’’ The 
Ear! of Verulam, J.P., 8 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day, Oct. 3.—-SouTH MIDLANDS Section : North Gloucester- 
shire Technical College, Cheltenham, “ Nuclear Instrumenta- 
tion,”’ J. Thomas, 7 p.m. 

Wed., Oct. 8.—-NorTH EASTERN SECTION : Institution of Mining 
and Mechanical Engineers, Neville Hall, Westgate Road, 
Newcastle upon Tyne, “ Electronic Control Systems for Large 
Astronomical Telescopes,”’ G. H. Hickling and I. Paul, 6 p.m 
% West Mipianps Section : Wolverhampton and Stafford- 
shire College of Technology, Wulfruna Street, Wolverhampton, 
“ An Introduction to Colour Television,’’ T. Jacobs, 7.15 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 

Wed., Oct. 8.—NorTH WESTERN REGION: Engineers’ Club, 
Manchester, “ The Utilisation of Smali Fuels on Modern 
Stokers,’’ C. H. G. Hayward, 2.30 p.m. 


INCORPORATED PLANT ENGINEERS 

Tues., Oct. 7.—LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, Ww.c “The Free 
Piston Engine and its Application,”’ R. W. S. Siltchott 7 p.m. 
% EprnesurGH Brancu: 25, Charlotte Square, Edinburgh, 
* District Heating,’ G. E. H. Lewis, 7 p.m. y& PETERBOROUGH 
BrRaNncH: White Lion Hotel, Church Street, Peterborough, 
* The Jodrell Bank Radio Telescope,”’ 7.30 p.m. 

Wed., Oct. 8.--East MIDLANDS BRANCH : Sherwood Room, 
County Hotel, Theatre Square, Nottingham, “ Fiela Work in 
Atmospheric Pollution,”” D. G. Lucas, 7 p.m. *& Du NDEE 
Brancu : Taypark Hotel, West Ferry, Dundee, Film, “* Form- 
ing of Metals,’ 7.30 p.m. 

Thurs., Oct. 9.—GLAsSGOW BRANCH : Scottish Building Centre, 
425-427, Sauchiehal! Street, Glasgow, * Corrosion,”’ F. S. 
Bricknell, 7.15 p.m. ye NortH East BRANCH : Roadway 
House, Oxford Street, Newcastle upon Tyne, “ Factory 
Inspection,’’ C. R. Noble, 7 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 

Thurs., Oct. 9._-Beps anpD Herts Secrion K. and L. Steel- 
founders and Engineers, Ltd., Letchworth, Presidential Evening, 
7.30 p.m 

INSTITUTE OF MARINE ENGINEERS 

Mon., Oct. 6.—Memorial Building, 76, Mark Lane, ao 
E.C.3, “ The Junior Engineer’s First Trip to Sea,’ H. 
Gibson, 6.30 p.m. ye MERSEYSIDE AND NorTH eanan 
SECTION : Liverpool Engineering Society, The Temple, Dale 
Street, Liverpool, “ An Introduction to Fatigue in Marine 
Engineering,’ B. K. Batten, 6 p.m. 

Tues., Oct. 7.—-Memorial Building, 76, Mark Lane, London, 
E.C.3, Presidential Address, “The Training of Seagoing 
Engineers,”’ E. L. Denny, 5.30 p.m 

‘ 8.—West MIDLANDS SecTiION: Birmingham and 
Midland Institute, Paradise Street, Birmingham, Film, 
“ Petroleum and Associated Industries,"’ 7 p.m. %& SCOTTISH 
SecTION : Institution of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow, C.2, “* The Ship,”’ J. Robson, 7.30 p.m. 

Thurs., Oct. 9.—Poplar Technical College, London, E.14, Junior 
Lecture, “ Gas Turbines,”’ D. L. Brown, 6.30 p.m. ye NorTH 
East Coast Secrion: Stephenson Building, King’s College, 
Claremont Road, Newcastle upon Tyne, “ Developments and 
Possibilities of the Doxford Marine Engine,”’ P. Jackson, 


6.15 p.m. 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Oct. 6—Scottish Centre : Institution of Engineers and 
Shipbuilders, Elmbank Crescent, Glasgow, “ Oxy-Acetylene 
Welding Techniques,” R. Sandey, 7.30 p.m. 
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Tues., Oct. 7.—-West REGIONAL CentTRE : Liverpool Architec- 
tural rg Rooms, Bluecoat Chambers, Schoo! Lane, 
Liverpool, ‘The Free Piston Gasifyer with Special Refer- 
ence to Vehicle Applications,” F. J. Wallace, 7.30 p.m. 

WESTERN CENTRE : Royal Hotel, Bristol, “* Road Transport 
w,"’ 6.30 p.m. ye Eastern Centre : Swan Hotel, Bedford, 
“Trends 1Modern Road Passenger Transport,’’ R. Cox, 


p.m. 
Wed., Oct. 8.—East MipLanps CENTRE: Mechanics Institute, 
Nottingham, *‘ The Development of Automatic Transmission 
for Commercial Vehicles,” R. B. Robinson, 7.30 p.m. 
¥%e SOUTHERN CeNnTRE: Palmeira Hotel, Hove, “ Trends in 
Modern Road Passenger Transport,”’ R. Cox, 7.30 p.m. 

Thurs., Oct. 9.—-NORTH REGIONAL CENTRE : Commercial Hotel, 
Accrington, “* Diesel Power Units,’’ D. Kaberry, 7,30 p.m. 

Fri., Oct. 10.—SoutH Waxes Centre : South Wales Institute of 
Engineers, Park Place, Cardiff, “‘ The Development of Auto- 
= Trnsmission for Commercial Vehicles,’’ R. B. Robinson, 

p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Oct. 7.—Great George Street, Westminster, London, 
S.W.1, “ Engineering Problems in Recent River Valley Projects 
in India,’’ K. L. Rao, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Oct. 6.—East ANGLIAN SuB-CENTRE : Technical College, 
Cambridge, Chairman's Address, R. A. W. Connor, 6.30 p.m. 
%e Mersey AND NortH Wares Centre: Royal institution, 
Colquitt Street, Liverpool, Chairman’s Address, J. Collins, 
6.30 p.m. 

Tues., Oct. 7.—East MipLanp Centre : Loughborough College, 
Leics. Annual General Meeting ; Chairman's Address, D. E. 
Lambert, 6 p.m. ye NortH MipLaNp Centre: C.E.G.B. 
Offices, Leeds, Chairman’s Address, J. D. Nicholson, 6.30 p.m. 
te NortH Western Centre: Engineers’ Club, 17, Albert 
Square, Manchester, Chairman’s Address, F. C. Williams, 
6.30 p.m. ye SoutH East ScoTLaNp Sus-Centre : Carlton 
Hotel, North Bridge, Edinburgh, Chairman’s Address, R. J, 
Rennie, 7 p.m. y%& SourH MIDLAND CENTRE: Grand Hotel. 
Birmingham, Chairman’s Address, J. Ashmore; Annual 
Genera! Meeting and Conversazione, 6 p.m. 

Wed., Oct. 8..—-LONDON GRADUATE AND STUDENT SECTION : 
Visit to Bradwell Atomic Power Station, Essex, 12.30 p.m. 
% NorTH-WESTERN RADIO AND TELECOMMUNICATION GROUP : 
Engineers’ Club, Albert Square, Manchester, Chairman’s 
Address, R. Feinberg, 6.45 p.m. % NortH LANCASHIRE SuB- 
CENTRE: North-Western Electricity Board Demonstration 
Theatre, Friargate, Preston, Chairman’s Address, C. E. Smith, 
7.15 p.m. ¥ RuGpy Sus-Centre: College of Technology 
and Arts, Rugby, Chairman’s Address, E. M. Price, 6.30 p.m. 
% Oxrorp District: Demonstration Room, Southern 
Electricity Board, 37, George Street, Oxford, “‘ Rockets and 
Satellites,” R. L. F. Boyd, 7 p.m. 

Thurs., Oct. 9.—ORDINARY MEETING: Savoy Place, London, 
W.C.2, Inaugural Presidential Address, S. E. Goodall, 5.30 
p.m. ye West Waces (Swansea) Sus-Centre : Conference 
Room, South-Western Electricity Board Showrooms, The 
Kingsway, Swansea, Chairman's Address, T. Gill, 6 p.m. 

Fri., Oct. 10.—NorTH STAFFORDSHIRE SuB-CENTRE : Duncan 
Hall, Stone, Chairman’s Address, R. W. Palmer, 7 p.m. 
te SOUTHERN CENTRE: Southern Electricity Board’s Show- 
rooms, Newport, Isle of Wight, “‘ Survey of Recent Develop- 
ments in Marine Radar,”’ A. L. P. Milwright, 6.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., Oct. 13.—NortTH-East BRANCH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, |, 
“ Water Turbine Driven Generators,’’ G. R. Small, 7.15 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Oct. 7.—39, Elmbank Crescent, Glasgow, Presidential 
Address, J. Small, 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., Oct 10.—NorTH-EAst BRANCH : The University, 
Durham, *‘ Geology and Roadstones of Northumberland and 
Durham,”’ K. C. Dunham, 7 p.m 

Tues., Oct. 14.—SouTH WALES BRANCH : National Museum of 
Wales, Cardiff, ** Geology for Highway Engineers,’ Dr. North 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Oct. 3.—YORKSHIRE GRADUATES’ SECTION : Visit to the 
Aircraft Equipment Division, English Electric Company, Ltd., 
Bradford, 6 p.m. y¥ ScorrisH BRANCH: Dick Institute, 
Kilmarnock, “‘ Application of Nuclear Power to Marine 
Propulsion,’’ J. E. Richards, 7.30 p.m. 

Mon., Oct. 6.—NorTH EASTERN BRANCH: Neville Hall, West- 
gate Road, Newcastle upon Tyne, Chairman's Address, Sir 
William Scott, 6 p.m. 

Tues., Oct. 7.—NorTH EASTERN BRANCH : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
* Packed Glands for High Pressures : An Analysis of Funda- 
mentals,”’ J. L. Thompson, 6.15 p.m. % Coventry A.D. 
Centre : Grosvenor Room, Leofric Hotel, Coventry, “* Fatigue 
Testing in Vehicle Components,’’ T. C. Stott, 7.15 p.m. 
% Lonpon AvuTomosILe Division : 1, Birdcage Walk, West- 
minster, London, S.W.1, Annual Meeting, Chairman's Report 
for 1957-58 ; New Chairman’s Address, 6 p.m. EASTERN 
BRANCH : College of Technology and Arts, Rugby Joint Meet- 
ing with the Rugby Panel of the East Midlands Branch : ‘‘ The 
Design and Development of Lightweight Marine Gas Turbines 
for Electric Generator Drive,"’ A. W. Pope, 6.30 p.m. 

Wed., Oct. 8.—East MIDLANDS BRANCH : Room 104, College of 
Technology and Commerce, Leicester, “* Mechanical Properties 
of Plastics,"” E. R. Howells, 7.15 p.m. ye NoRTH WESTERN 
BrRaNcH: Blackburn Panel: North-Western Electricity 
Board's Offices, Jubilee Street, Blackburn, Lecture on Atomic 
Energy, 7 p.m. %& Luton A.D. Centre: Assembly Room, 
Town Hall, Luton, Centre Chairman’s Address, 7.30 p.m. 

Thurs., Oct. 9.—East MIpLANDS GRADUATES’ SECTION : Room 
104, College of Technology, and Commerce, Leicester, 
* Boundary Layers in Flow and Combustion,"’ F. O. Goudie, 
7.15 p.m 

INSTITUTION OF PRODUCTION ENGINEERS 


Sat., Oct. 4.—WOLVERHAMPTON GRADUATE SECTION : Morning 

Visit to Carpet Trades, Ltd., Kidderminster. ye NEWCASTLE 
UPON TYNE GRADUATE SECTION : Visit to Newcastle Breweries, 
Ltd., Haymarket, Newcastle upon Tyne, 10 a.m. 

Wed., Oct. 8.—HALIFAX AND HUDDERSFIELD GRADUATE SECTION : 
John Mackintosh and Sons, Ltd., Albion Mills, Halifax, 
“Methods Development in Confectionery Production,’ 
J. Lisle, 7.30 p.m. ye NorTH WesTeRN REGION: Exchange 
Hotel, Tithebarn Street, Liverpool, 2, “The 1960 A.M. 
Examination and Its Implications,’’ F. W. Cooper, 7.30 p.m. 

Thurs., Oct. 9.—Leicester Section : Wadkin, Ltd., Green Lane 
Works, Leicester, “‘ Development of High Speed Machining 
ee for Non-Ferrous Materials,’’ S. Radcliffe, 7.15 


se. "Oct. 11.—HALIFAX AND HUDDERSFIELD GRADUATE SECTION : 

Visit to the Mersey Tunnel Works and Port Radar Station, 
Gladstone Dock, 10.15 a.m. 

Tues., Oct. 14.—DONCASTER SECTION : Technical College Hall, 
Doncaster, “ Human Resistance to Change and the Place of 
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Discussion Groups in Changing Attitudes,’’ E. W. Hughes, 
7 p.m. je BiRMINGHAM GRADUATE SECTION: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“ Theory and Practice of Spark Machining,’ E. Foster, 7 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Mon., Oct. 13.—ScortrisH BRANCH : Institution of Engineers and 
Shipbuilders, Glasgow, Chairman’s Address, W. Heigh, 7 p.m. 

Tues., Oct. 14.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 
11, Upper Belgrave Street, London, S.W.1, “ Design of Cities,’’ 
Johnson Marshall, 6.30 p.m. 


IRON AND STEEL INSTITUTE 


Tues. to Thurs., Oct. 14 to 16.—Thirty-seventh Meeting of 
the Iron and Steel Engineers Group, Blossoms Hotel, Chester, 
4.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Oct. 3.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, Films ; “‘ The Practice and Application of 
Modern Air Survey Methods,’ R. G. Mott, 7 p.m. 

Fri., Oct. 10.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “ Photography in Industry,’’ C. Newland, 


7 p.m, 

Mon., Oct. 13.—SHEFFIELD AND District SECTION: Livesey 
Clegg House, 44, Union Street, Sheffield, 1, Annual General 
Meeting ; Chairman's Address, “A.C. Motor Winding,”’ 
R. A. Reeve, 7.30 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 


Thurs., Oct. 9.—Department of Metallurgy, The University, 
146, Brownlow Hill, Liverpool, 3, Presidential Address, 
* Alternative Methods of Iron and Steel Production,’’ C. 
Bodsworth, 7 p.m. 


NEWCOMEN SOCIETY 


Wed., Oct. 8.—Science Museum, South Kensington, London, 

S.W.7, Annual General Meeting ; Presidential Address, “* A 

Nesintacd Genius of Seventeenth Century Technology,” 
L. E. Harris, 5.30 p.m. 


NORTH WESTERN FUEL LUNCHEON CLUB 


Wed., Oct. 8.—Engineers’ Club, 17, Albert Square, Manchester, 
Annual General Meeting, Presidential Address, R. Baker, 
12.15 p.m. 


PLASTICS INSTITUTE 


To-day, Oct. 3.—NoORTH WESTERN SECTION : Textile Institute, 
Blackfriars Street, Manchester, ‘*‘ Polyester Resin Glass Fibre 
Moulding by the Matched Metal Moulding Method,” H. R. 
Everard, 6.45 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Thurs., Oct. 9.—LAND Surveyors GENERAL MEETING : 12, 
Great George Street, London, S.W.1, “* The Tidal Model at 
Southampton, Specification and Results,’? D. H. T. Macmillan, 


5.45 p.m. 


ROYAL STATISTICAL SOCIETY 


Wed., Oct. 8.—Stupy Section : Royal Institute of Public Health 
and Hygiene, 28, Portland Place, London, W.1, “* Measuring 
Industrial Concentration,’’ R. W. Evely, 6.15 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Tues., Oct. 14.—CHEMICAL ENGINEERING Group: 14, Belgrave 
Square, London, S.W.1, “ Titanium and its Alloys as Materials 
of Construction for Chemical Plant,’’ K. W. J. Bowen, 6 p.m. 


SOCIETY OF ENGINEERS 


Mon., Oct. 6.—Geological Society, Burlington House, London, 
W.1, * The Bridge on the River Kwai,’’ K. H. Best, 5.30 p.m 


casagid OF INSTRUMENT TECHNOLOGY 


To-day, Oct, —Faw.ey Section : Copthorne House, Fawley, 
Hants, the Evaluation of Instruments for Chemical Pro- 
cesses,’’ D. M. Bishop. 

Mon., Oct. 6.—SOUTH YORKSHIRE SECTION: The University, 
St. George’s Square, Sheffield, 1, *‘ The Education and Training 
of Instrument Personnel,” E. B. Jones, 7 p.m. 

Thurs., Oct, 9.—CONTROL SECTION : Manson House, Portland 
Place, London, W.1, “ Aircraft Flight Simulators,’ A. E. 
Cutler, 6 p.m. 

Fri., Oct. 10.—MIDLAND SECTION : Regent House, St. Philip's 
Piace, Colmore Row, Birmingham, 3, * Instrumentation in the 
Oil Industry,’’ A. Cowan, 7 p.m. 

Tues., Oct. 14.—MANCHESTER SECTION : “* Manchester ’’ Room, 
Central Library, St. Peter's Square, Manchester, I, ** Accuracy 
in the Production of Modern Instruments,’’ H. Mathews, 
6.30 p.m. 


Advanced Engineering Courses 


Communication Engineering Economics. D&PARTMENT OF ELEC- 
TRICAL ENGINEERING, South East London Technical College, 
Lewisham Way, London, S.E.4. ° A course of twenty-six 
lectires, commencing Monday, October 6, 6.45 p.m., of par- 
ticular interest to Post Office engineers and traffic officers and 
to staff of firms engaged in the preparation of tenders for the 
supply and installation of communication equipment for 
export. Application should be made to the Head of the 
Electrical Engineering Department. Fee £1 12s. 6d. 


Electronic Computing Systems. Part I: The Construction and 
Operation of Electric Digital Computing Systems Designed for 
Commercial Purposes. DrEPARTMENT OF MATHEMATICS, SIR 
Joun Cass CoiieGe, Jewry Street, Aldgate, London, E.C.3. 
A course of nine lectures, commencing Wednesday, October 8, 
6.30 p.m., intended for executives and others interested in the 
commercial applications of electronic computers. Application 
should be made to the Secretary of the College. Fee, for those 
residing in the County of London, £1. 

Refractories, Their Manufacture Properties and Applications. 
BoROUGH POLYTECHNIC, Borough Road, London, S.E.1. A 
course of ten lectures, to be given by L. R. Barrett, commencing 
Friday, October 10,7 p.m. The course is organised to provide 
a detailed and up-to- _ survey of refractories and the refrac- 
tories industry. Fee £ 

The Application of aca Study. UNrverstry INSTITUTE FOR 
ENGINEERING PropuctTion, “ Southfield,’’ 16, Norfolk Road, 
Edgbaston, Birmingham, 15. Residential executive course 
from Monday, October 13, to Friday, October 24. Application 
should be made to Dr. N. A. Dudley, Director of the Institute 
for Engineering Production. Fee 50 guineas. 


Fundamental Nuclear Physics for Engineers. THE —?; OF 
TECHNOLOGY, Cabot House, Ashley Down, Bristol, 7. The 
course is designed for eng S, physicists and 1m... 
executives with responsibility particularly in the field of the 
generation of power from nuclear energy and is intended to 
give a basis of underlying theory in nuclear physics and its 
applications. Friday and Saturday, October 10 and 11. Fee 
(non-residential), 1 guinea. 











rt iietnaiieacen ale 


tneartntan temn 











81 


THE ENGINEER 


R IRON CAS 


Oct. 3, 1958 


HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 





For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
DEPT. ‘C’ - NELSON STREET 


ENTWISLE & GASS LTD cotton © vanes ren: srs 


MACHINING CAPACITY ALSO AVAILABLE 


| UNIQUE DEPARTURE IN MOTOR PROTECTION 

















Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-07 amp to 10 amps. Up to 
500 volts. 


Occupies less than 3” cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 


Further details from :- 


i CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of WEBER (Swiss) 
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Steel 
Castings 


for Shipbuilding and 


General Engineering 








up to a finished weight 
of 40 tons. 






THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.1 
LONDON OFFICE: 17 GROSVENOR STREET, w.i 
































GREENWICH INSULATION 














2 COMPANY LIMITED 
INSULATION CONTRACTORS 
LAGGING OF BOILERS, PIPEWORK, PRESSURE VESSELS, — 
HEAT EXCHAN GERS, REFRIGERATORS. 
SLAB INSULATION. .CLADDING OF BOILERS, 
” ECONOMISERS AND FURNACES OF ALL TYPES. ; 





HARTS WHARF, NORMAN ROAD, GREENWICH, LONDON, S.E.10. 
P Hw m= CE GREEN Wie & 465 t+2-:3 
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LEAFLETS — 


Give your Ropes a chance” 


give hints on how to make your ropes last longer. Your set is 
available on request. Useful data on the care ca Wire Ropes have 
been collected and published by us and should be of assistance in 
obtaining maximum life. 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 





SPEEDWELL WORKS, COATBRIDGE, GLASGOW. Telephone : COATBRIDGE 567 (Priv. Exch.) 
25/27 CURTAIN ROAD, LONDON, E.C.2. Telephone: BISHOPSGATE 6667/8/9 
31 N. JOHN STREET, LIVERPOOL, 2. Telephone: CENTRAL 0924 (2 lines) 
640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. Telephone: NOTTINGHAM 64397 and 66055/6 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON-TYNE. Telephone: NEWCASTLE 2-1282 
CARDIFF: D. M. STEVENSON & CO. LTD., THE EXCHANGE, MOUNT STUART SQ. Telephone: CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2062 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18 
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We sell efficiency 


Efficiency has many faces, but whatever the job it is always 
a pleasure to recognise it. That is as it should be, for the 
personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 


your products more quickly, more cheaply. 


What about your business ? You know the latest equipment 
could cut your costs—you’ve been into it all before now— 


but you may be reluctant to tie up your working capital. 


So have a word with us about the best way of financing it. 
You'll find the address of your nearest U.D.T. office in the 
local directory. 





y Air Ministry Photograph. Crown Copyright Reserved 


UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.C.3 
Over sixty branches throughout the United Kingdom and Eire 
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NEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 


























SELF-TENSIONING BELT- DRIVE 


(PATENT NOS. 720871 & 735673) 





-+. revolutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
: fall or the system come to a standstill the tension falls off and drops to zero. By using the high 
; coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
slip is practically eliminated. Because the stresses in all parts of the driving mechanism are 

lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 

elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
* can be obtained by using smaller and narrower belt pulleys and motors running at higher 
Be speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 


required, 


: | TABLE 1. Savings effected by conversions from conventional V-belts. 








Ses | mnie! Smee | Se | Re | eee eee 

:| Loom ppt 1.5 | 1450 125/260 | 1:21 10 

; Hammermil) | Maker 6 | 1450 | 300/100 | 3:1 | 20 

q Fan User | 15 | 1455 | 420/170 | 25:1 | 19 

e Fan | User 25 | 1450 245/720 | 1:3 | 15 
Compressor | Maker | 14 2900 | 182/720 | 1:4 | 10 
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' ADVANTAGES AT A GLANCE 
Increased production 
Less power consumption 
Belt slip eliminated 
Smoother running 
Maintenance free 
Reduced wear 
Shorter distances between centres 
Larger transmission ratios. 
Small angles of contact 


AND TENSIONS 


| 
| 


SES PR can solve your most difficult problem of power transmission | 

WRITE NOW FOR FURTHER DETAILS TO 7 t= — 
_ SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey hao am ores 

Telephone: Mitcham 1802 Telegrams: Sespa, Mitcham Lae btn 
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Designed to meet the special requirements of Messrs. Samuel Williams & 
Sons, Ltd., for unloading and transhipment of bulk materials at Dagen- 
ham Dock, these cranes are achieving outputs considerably greater than 
other cranes of the same capacity, and at Jower running costs. 


The application of a new variable voltage control system to the 
balanced grab hoist gear gives precision control with instant response and 
largely eliminates mechanical braking and wasted electrical energy. 

Mechanical design incorporates a number of novel features and con- 
tinues the Stothert & Pitt tradition of robust design for trouble-free service. 

Control system is by the English Electric Co., Ltd., to whom we are 
indebted for permission to reproduce the photograph. Control gear was 
manufactured by Allen West & Co., Ltd. 


LONDON OFFICE, 38, 
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=" GRABBING CRANES 


| LIMITED 


STOTHERT & PITT LTD 
ENGINEERS - BATH - ENGLAND 


aT., 
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¥< When ‘near enough’ 
is not good enough... 
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PRECISION TORQUE SPANNERS 
L3 TEST RIG 
% Control torque application automatically 
ke overloading impossible 
DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY eae — 
% Do not depend on the vision, care or skill 
Some leading users of “ACRATORK” equipment rs of the operator for their accurac 
g P be P 
Sir W. G. Armstrong Whitworth Aircraft Led. eS * Are unaffected by side loads 4 
British Overseas Airways Corporation - British European Airways Corporation her Nee : ; ae 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd. Bo > 4 Give precision results with unskilled labour ies, f 
The De Havilland Aircraft Company Ltd. - The English Electric Company Ltd. Reg Pat 
Ferranti Ltd. - The General Electric Company Ltd. - Girling Ltd. A : ; riods of piyd 
Hawker Aircraft Ltd. « Humber Ltd. - Imperial Chemical Industries Ltd. Prat] * Retain their reese for long - Ba 
Marconi’s Wireless Telegraph Company Ltd. - Ministry of Supply, iors continuous use without attention iG 
National Coal Board - F. Perkins Ltd. - The Plessey Company Ltd. fst fee 
Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force. Pet er 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. Oo ° ‘ 
United Kingdom Atomic Energy Authority « Vauxhall Motors Ltd. on Sixteen models provide E 
Vickers-Armstrongs (Aircraft) Led. BS a 
er ee ef for loads up to 850 Ibs/ft ox 
or istributors aie * es 
‘ Also Hydraulic Torque Generators <* 
is 
CORY BROTHERS & CO LTD for loads up to 3,000 Ibs/ft 4 
CORYS’ BUILDINGS - CARDIFF - Telephone: Cardiff 31141 
] 


trom WEAVER..... 1 USER 
WOVEN WIRE CLOTH 


FoR A 1QO] pirrerenT USES 
IN ALL MESHES, GAUGES ano METALS 


from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 


Any specification woven to your 
particular requirements. 


“945 
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/ SUNKEY. GREEN ; 


WIRt WEAVING CO. LTD. 
WARRINGTON, ENGLAND 


EST 1922 
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The short answer is: Consult the Wallsend Liquid Fuel Burners are serving Industry in a 


WALLSEND SLIPWAY diversity of ways. They are also installed in many famous 
AND ENGIN EERING buildings—grand hotels, concert halls, public buildings of 
COMPANY LIMITED— all kinds and, as is well-known, Wallsend Fuel Burners 


are smoothl nctioning i i 
specialists of long experience in manufacturing and . oothly functioning in many of the famous ship 
installing every type of Liquid Fuel Burner. that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. E> 
=, 


Bi 





Z 


ane! alms Sui Te oh oe one i= 


For the detailed answer, write to :— 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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Weld mes h MEER = sve 
, 


& WIA Z 
Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 
THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 





Cut it to the shape you want—it holds together because it’s welded é 
together. In the Weldmesh list of standard sizes you will find a 
mesh size and wire gauge to suit every purpose. 

A technical service is available to handle any problems. 
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POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 


Telegrams: BALBEARING FERRYBRIDGE. Telephone: 2323. Telex: 55 -166 
LONDON OFFICE: 44 HERTFORD STREET, LONDON W.1. Tel: LEGATION 3888. Telex: 23549 
POLLARD BEARINGS NORTHAMPTON. Tel: 3766. Telex: 31-624. 

CANADIAN POLLARD BEARINGS LTD. OAKVILLE ONTARIO. Tel: VI.5-1667 EM 4-5035 
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Checking the windings on assembled 


wound cores of a PARSONS 
generator transformer. 

















C. A. PARSONS & COMPANY LIMITED 


ee 
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components 







of power 


All over the world PARSONS have supplied all 
types of oil immersed distribution and power 
transformers, from 5 kVA up to the largest units 


for extra-high voltage. A 210 MVA three-phase 


generator transformer, 


for direct 


connection to 


the 275 kV super grid system of this country, is 


now under construction for West Thurrock. 





TRANSFORMERS 








HEATON WORKS 


NEWCASTLE UPON TYNE 6 
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BnhO MIXERS »« 
: OVE 


Acceleration of Chemical Reactions. 
INDUSTRIAL 





Shaft and Plate of Stainless Steel. 


No Stuffing Boxes or Mercury Seals. 







Totally-enclosed Vibrator. 


MIXERS WITH 


No Rotating Parts. 


UNLIMITED 


MODELS €2, E3, E4 


(as demonstrated at the recent CHEMICAL & PETROLEUM 
ENGINEERING EXHIBITION ) 


POSSIBILITIES 


give stirring capacities from 10 to 3,000 litres. 
Write for a copy of the jatest VIBRO MIXER folder. 








: DUKE ST. - FENTON - STOKE-ON-TRENT 
3 sre “Gloas STAFFORDSHIRE 
' £-D 


Tel: LONGTON STAFFS 32104-8 
"Grams : ““GLASSPLANT,’’ STAFFS 











The Che ™ayt 


i ws 
(DISTRIBUTORS IN THE BRITISH ISLES) 








For VARIABLE 


_\) SPEED PROBLEMS 


_— 








As an economical solution to any variable speed problem — one of the SADIVAR standard 

|, combinations — such as that illustrated below offers a number of major advantages. _ 
) A seven to one speed range is obtained at any speed level by incorporating to the Sadivar 
one or more mass produced high efficiency planetary gears whose torque characteristics 


J correspond to that of the machine to be motorised. 
Yo 
Any reduced speed desirable within range of zie 


is 
' 7 








_ the SADIVAR 


Me 
E : STANDARD COMBINATIONS 
£ SPEED STABILITY — IMMEDIATE DELIVERY 


Be ; Agents in the Commonwealth and in 30 countries throughout the world. 


_ SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET - KENSINGTON SQUARE - LONDON, W.8 
Cables: SADIUNIT, LONDON 





Telephone: Western 7653 
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for high temperatures 


(UP TO 1000° F) 


okes high temperature 


‘Absolute’ Filters 
The complete safeguard 








OR APPLICATIONS where fireproof construction is required 





or where operating temperatures as high as 1000°C are prevalent, 
the high temperature ‘Absolute’ filter is the answer. Available in 
standard stock sizes as manufactured for the Atomic Energy Authorities 
and other users, this filter is also available with an all-glass paper filter 


medium with aluminium separators, but refractory sealers and metal 





frames are used in this case. The efficiency of this high temperature filter ‘ 
; Vokes high temperature 


is exactly the same as that of the well-known standard ‘Absolute’ filter. ‘Absolute’ filter. 


The wnitial efficiency of 99.95°% against a 

standard test cloud in the 0.1 to 0.5 micron range is 
guaranteed. Efficiency rises with use. Every Vokes ‘Absolute’ 
filter is fully and individually tested before despatch and is 
unreservedly guaranteed. Our engineers will be glad to give 
you full details of the Vokes high temperature ‘Absolute’ filter 
and to discuss your particular problem with you, in order 


to ensure maximum safety in operation. 





Special test rig used for testing every ‘Absolute’ filter before despatch. 


VOKES LIMITED - GUILDFORD - SURREY 


Tel: Guildford 6286: (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 





Vokes Australia Pty. Ltd.. Sydney. Represented throughout the World. 


VOKES — Air and Gas Filters for Chermcal, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc ; Air conditioning filters ; Compressed air pipe line filters ; Air, Oil and Fuel filters for Divsel, 
Gas Turhine, and other i/c engines ; Hydraulic filters ; Silencers for Engines, Fans and Blowers ; High efficiency Multi Cyclones 





V.320 
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Por castings specify 


The recent extensions to the Wednesbury 
foundries enable Hilltop to accept orders 
for large and small quantities of high- 
grade castings in grey iron, malleable 
iron, aluminium alloy, and yellow metals. 



















ANCHOR WORKS, SMITH ROAD, WEDNESBURY, STAFFS. 
Phone: Wednesbury 0294 A5326 











VAUGHAN BROS“ LTD 
EAG 


CE WeeekS = WILLEN - STAFFS. 
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who's 
pocket? 
SPILLAGE in milk and chemical food processing can be just as big a 
“pick pocket” as other items which push up overheads and eat into 
: hard-won profits. 
Creeping insidiously between tiles or paviours, crumbling the d 
a jointing and attacking the sub-floor beneath, it soon causes defective 
A floors. This can be dangerous. It is unhygienic. It will also cost a 


good deal in repairs or re-flooring, besides holding up processing 
while these are effected. 

Proof your factory floors against corrosion. SEMTEX specialise in 
anti-corrosion treatments of all types and have the experience and 
resources to handle every problem of this kind. They can save you 
money! Consult 


Semtex 
INDUSTRIAL DIVISION 


Specialists in anti-corrosion treatments 
and industrial flooring 


This free book 

will give you full details 
of the SEMTEX 
Anti-corrosion Service 
— write for it 
COmsTRUCTIONS im today! 


CHEMICALLY RESISTANT CEMENTS 
sv 


SEMTEX LTD 





SEMTEX LIMITED, INDUSTRIAL DIVISION, DEPT. E?. 50 SLACKFRIARS 
ROAD, SALFORD 3, LANCASHIRE. TEL: DEANSGATE 2128 





Os6/ 1/38 


eee 
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* drilling 
history 


ies aera | Mardened arnout-ate, considered Vor- 
we Lact for drilling onat te intlade holes, 


| Te dnl U'holea ing thio amewr-plate,. 
RID. Compound applied to drill and 


ee te-face. Eight ("holes were drilled 












































R.T.D. Compound resists the extreme pressures of 
the most severe machining processes and produces 
smooth cutting with minimum wear. 






Armour-plate is not usually encountered in toolroom 
or machine-shop ; but the tough new alloy steels and 
nickels are becoming almost daily problems. 






Rocol R.T.D. Compound is a specially designed Rocol R.T.D. Compound shortens job-time—and 
: ; oe lengthens tool-life ‘ 
lubricant for conditions in which the tool sustains 


extreme pressures, and frictional heat, galling, scuff- *From the Rocol R.T.D. book of industrial case- 
ing, wear and seizure are experienced. histories. 






WRITE TO ROCOL ABOUT LUBRICATION 


eff 


COMPOUND . 


Rocol Ltd., Ibex House, Minories, London, E.C.3 (ROYal 4372) 
Rocol House, Swillington, near Leeds (Garforth 2261 /2) 




















PIRODUCT 





(ndh) 10682/B 
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Tooth form (variable) automatically 


generated 


Height difference of leader and follower 


teeth is automatic 


Automatic Pitch Doubler for 


bevelling 


Rigid construction ensures accurate and 


rapid sharpening 


Operating mechanism totally 


and running in oil 


Built-in motor-driven dust exhauster 


Simple to operate 


Damaged or broken teeth are caused by neglect. 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


4 
‘ 


Backed by over forty years’ specialised experience. 


tooth 


enclosed 
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Economical saw blade life can only be 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 





























uctt 














PRESS chick 
uP 





THE SKERNE WORKS L™ 


ALBERT HILL 
DARLINGTON 








COLD FORMED SECTIONS 


From 
HOT OR COLD STRIP Lig 
ANGLES, CHANNELS and many other FA STEE, 


sections in thicknesses up to 10 gauge 





large 





Larger thicknesses and sections 
can be undertaken on 
capacity Brake Press 


All enquiries promptly 
dealt with 





SPECIALITIES 
r, Pumping Stations, 
ower Stations. 
Dalal 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 


Pit Head 


























Railway Switches 
and Crossings 
Turntables: Water 
Cranes - Tanks 
Pipes Bridges 
and Roofs 


* 


ISCA FOUNDRY 
COMPANY - LIMITED 


NEWPORT - Mon. 







Phone :-— 


Newpore, 


Men. 5224/5 


London, 
Abbey 6407/8 London Offices: 


38 Victoria Street, S.W.1 









McNEIL 


manhole doors 


Jor air-receivers, 


boil YS. Cf 








HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 
FABRICATED STEELWORK 

WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, $S.1. 




















Grams: “McNeil, Glasgow” Phone: South 1131 
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Structures in Steel 








A. 


VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 


« J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 





KELVIN, SOWEST, LONDON 
KELVIN, GLASGOW. 


TELEGRAMS : 


CALCUTTA CHITTAGONG NAIROBI 
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BOLTS, NUTS, SPECIAL FASTENINGS 





make 
a bolt for ct! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 


; anut too— 
= 


: ask them! 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 











<1.W 56 





OPEN STEEL 





Tel: Wythenshawe 


LD 


FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or tength. 


@ Spaced bars permit light and 
ale circulation and also easy 
painting and cleaning. 


With acknowledgements to the North Western 
Gas Board to whom we are indebted for the 
privilege of taking this photograph. 


——- 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 


5555 (4 lines) 
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When 
you 


think 

f wa 
seals \ 
think of 


There is no need to clutter up your mind 
with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every 
application. The experience gained over 25 years 
in overcoming every possible sealing problem is at 
your command and technical representatives, in 
all parts of the country, can call on you at the 
shortest notice. 





FACE TYPE SEALS 
ROTARY SEALS 
RECIPROCATING SEALS 
SPLIT SEALS 

‘O’ RINGS, ETC. 


CTORY CENTRE, BIRMINGHAM, 30 


| 
é 
3 
‘ 
u 
5 
A 


SUPER OIL SEALS & GASKETS LTD., F 


















WARD-BUILI SIDINGS 


Wards bring the same 
skill and experience to 
the simplest run-in as 
they do to the construc- 
tion of larger industrial 
installations. Earth 
moving, site clearance 
and the planning, con- 
struction and mainten- 
ance of sidings —all are 
part of the WARD 
service to industry. 


THOS. W. WARD LTD 
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Recently completed sidings at the new 
Ravenscraig Works. Photograph by per- 
mission of Messrs. Colvilles Limited. 


ALBION WORKS -: SHEFFIELD 


"PHONE 26311 (22 lines). | "GRAMS ‘FORWARD SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 


SC. 49 
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GAUGES, JIGS, ETC. 
Phone : 3678 
STATION RD (EAST), HORLEY, 
SURREY 
A.I.D., M.O.S., & ADMIRALTY APPROVED 
STANDARD’S 
BUILT-UP PISTON ASSEMBLY 


For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 


COMPANY LIMITED _ Established 1893 
PREMIER WORKS * DON ROAD ~< SHEFFIELD 9 + ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams . Ocean Sheffield 9 
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BROTHERHOOD 
STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 





BROTHERHOOD VERTICAL AND 
HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 





BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Scores in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 
We shall be pleased to investigate them confidentially 
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The PROVEN process for Hard Chromium Deposition mre agp 


ARMOURCHROME will increase the 
working life of Rolls, Die-Sets and 

Press Tools several times. Be sure your 
NEW equipment is pre-treated with 
this cost-cutting, ultra-durable process 
and remember that worn, rejected Saad Paakadens 
components can be reclaimed by the 
application of ARMOURCHROME. 
Approved by A.I.D. Test House and the 
various Ministries, ARMOURCHROME 
provides a VDH rating of approximately 
900, helps to eliminate scoring, roll 
marks and other blemishes from the 
finished job besides giving protection 
from deterioration in storage. Ask our 
Technical Sales Department for further 
details NOW ! 









Armourchromed Rolls, over I/ft long, in use at Banbury. 
Photograph by courtesy of The Northern Aluminium Co. Ltd. 








THE BRIGHTSIDE PLATING COMPANY LTD., 
Brearley Street ~- Birmingham 19 - Tel: Aston Cross 2663 


Precision inspection 











You've got to hand 
it to them 








Since 1856 our 
factory has manufactured 
pincers, pliers and nippers for 
general use and various trades. 
All our productions have, in 
recent years, been subjected to 





systematic Scrutiny by qualified technicians 
in three main respects, viz. strength, flexi- 
bility and finish. Following wide experi- 
ence gained from these tests, new designs 
have in many cases been introduced. These 
are demonstrated by exceptional strength 
in order to sustain the greatest strains likely 
to occur in the work for which they are 
intended. The efficiency of a tool is also, to 
a considerable degree, dependent on the 
finish, especially of the surface in contact 
with the hand manipulating the tool. The 
Lindstrém finish is the result of surface 
treatment by special methods which give the 
hand a comfortable grip. In this way we 
have endeavoured to meet the most exacting 
demands of users and still further strengthen 
the confidence already enjoyed by our pro- 
& ductions. Hence you've got to hand it to 
AL them—Lindstrém make the finest pliers and 


OO ecrenests§ nippers. 


7 —~_ ., LINDSTROM 


—" Obtainable from all Ironmongers, Hardware Stores and usual 
\ suppliers or write for details mentioning ‘THE ENGINEER’ 


‘ 
v. WM. A. MEYER LTD, 9-11, GLENELDON ROAD, LONDON, S.W.16. 
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THE ENGINEER 


Mr Urge 


& Mr Surge 





For years they lifted water with a windlass and a bucket, 
Till engines were invented, with rods and pipes to suck it; 


But engines needed houses, and force-pumps needed towers ; 
They sat and thought the problem out for hours and hours and hours. 


Then, picking up this book, they were electrified to read 
That, for raising lots of water, we've exactly what they need— 


(Excuse us while we fetch the biggest drum we have and thump it) 
A Hayward Tyler patented submersible to pump it! 


HAYWARD TYLER 


& CO. LTD., P.O. BOX 2, LUTON, PHONE: 6820 


BOREHOLE PUMPS OIL PUMPS CHEMICAL PUMPS GLANDLESS PUMPS STEAM TURBINES 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, E.C.2 NATional 9306 
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THE STEEL 
COMPANY 
OF WALES 


VELINDRE 
WORKS 





The electrical distribution within 


the Velindre Works is controlled by 





Reyrolle 3-3-kV 150-MVA air-break 
circuit- breakers. 

Reyrolle also supplied the 33-kV 
1000-MVA outdoor small-oil-volume 
circuit- breakers controlling the 


incoming supply. 






Photographs by courtesy of The Steel Company 
of Wales and the South Wales Electricity Board 











Reyrolle 


CONSULTING ENGINEERS: McLELLAN & PARTNERS 


A. REYROLLE & CO. LTD * HEBBURN - COUNTY DURHAM - ENGLAND 
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NUMBERING., METAL 


NUMBERING 
MACHINES 


“IEDH” 





RE 
é 


NUMBERING 
HEAD for METAL 


Consecutive and 
Repeat actions 








Power, Fly, Hand or Pneumatic Presses and similar equipment 





It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W. LETHABY « C° L'? 
LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Terminus 1104 (3 lines) 





Telephone: 











10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fe. radius free 





3 Motor, electrically 

operated Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius 


























































Telegraphic Address 
“ Lifting, Leicester "’ 








Infinitely 
Variable 


3 HP. 
3 to 16 r.p.m. 











Infinitely 
Variable 


3 H.P, 12 to 60 r.p.m. 










Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 
121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 




































GRADE ‘A’ 
Hand scraped and surfaced to 
within 0.000! in.—0.0003 in. from 


a mean true plane over whole 
surface according to size. 


Sizes up to 4’0” x 2’0” have three-point support 
Sizes 4'0°x 3/0" to 6'0"x4’0" have five-point 
adjustable support. 8x3’ to 12’x6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to B.S.S. 817-1938 
in all respects. 








GRADE ‘B’ 
Smooth planed finish accurate to 
0.001 in.—0.003 in. according to 
size. 











BRITISH MADE BY:— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND "PHONE: CHELMSFORD 2224 
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For almost forty years Spenborough 
have been in the forefront of the design, 
development and manufacture of 
hydraulic mechanisms. Our long 
experience in producing Rams, Pumps 
and Valves is freely available to all 
users of Hydraulic Systems and 
enquiries are invited for precision-built 
equipment of the highest efficiency. 


1. Group Control Valve 872 in series form for capa- 
cities up to 25 g.p.m., at 2,000 !b/p.s.i. Positive 
control, spring return to levers, and with master 


and auxiliary relief valves incorporated 
2. Single and Double Acting Hand Pumps. 


3. Rotary Swash Plate Pump with 4, 6, 8 and 10 


plungers 





Double Acting Hydraulic Rams with special end 
fittings 


mx% SPENBOROUGH ENGINEERING CO. LTD. 
HECKMONDWIKE, YORKSHIRE 
PHONE: HECKMONDWIKE 924/5 GRAMS: UNION 
LONDON & S.E. COUNTIES: B. B. SALES LTD., 
88 CLAPHAM ROAD, LONDON, S.W.9. 
PHONE AND GRAMS: RELIANCE 2512 




















SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


[WEST BROMWICH) LTD 


EAGLE WORKS-GREETS GREEN 


WEST BROMWICH 


TELEPHONE: Tipton IGII -soLINES 
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your hands 


An AUTOCODE has been written for the 
MERCURY COMPUTER which greatly 
simplifies its use and speeds the preparation 


of problems. This new technique can be 





grasped in a couple of days and problems can 
be prepared in hours instead of weeks. 
With this new technique engineers can exploit 


this exceptionally powerful electronic 
computer, at the University Computing 
Centres in Manchester, London or Oxford. 


For further details ’phone or write :- 


FERRANTI LTD - WEST GORTON : MANCHESTER 12 Tel: EASt i301 
LONDON COMPUTER CENTRE: 21, PORTLAND PLACE, W.!. Tel: LANgham 9211 


DC 67 
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SCOTLAND AGAIN CHOOSES 
METROVICK equipment 





For the South of Scotland Electricity Board 
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are all to be equipped with Metrovick 132kV 





air-blast circuit-breakers 





METROPOLITAN -VICKERS 





An A.E.1. Company 


LEADING SWITCHGEAR PROGRESS 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 

It is “modern” not only because of the up-to-the-minute and forward thinking that has gone into the plan. y 
From the intake of raw material, through the automatically controlled sand treatment and / | 
handling plant, the control of furnaces, the mechanised moulding shop, core shop, 
and pattern shop, to the heat treatment, inspection, and despatch departments, 

the layout and detailed equipment alike show forward thinking based on | 
unrivalled experience. This new foundry has been laid down largely | 
to handle numerically large orders. Shotton Bros. . 
original foundry at Oldbury — modernised through the years 

will concentrate on producing the more intricate and small demands. vA 
Take the best of modern techniques, add 64 years’ experience 
—that’s Shotton Bros., and you can depend on it! 





precise 
quality 
control 

of 
repetition 


castings 


BLACKHEART 
MALLEABLE 


IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLOBURY - BIRMINGHAM + Phone: Broadwell 1631 


oo 


I ! This company participates in the research, technical, and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 
TTT! Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS RITESPEED GEARED MOTORS 
AND REDUCTION GEARS 


fractional to 80 h.p.; ratios up to 80 : I 










standard units (illustrated) ideal for 
floor, wall, ceiling and vertical 
mounting 

% flange-mounting, universal and 


co-axial output vertical units also 
available 


% Hiratio adaptors provide ratios up 
to 2175 : 1 





SHAFT Voi s 
MOUNTED WORM GEARS 
GEAR TO EEUA STANDARD 
UNITS DIMENSIONS 


Publication 157 Publication 5743 
















Branches at: 
POWER TRANSMISSION ENGINEERS Belfast, Birmingham, Bristol, Cardiff, Dublin, Eastern Counties, 
Head Office : Thornbury, Bradford 3, Yorkshire Neweaste, Northampton,” Nottingham, Shetield,Stoke-on: 
Telephone: 65251 (20 lines) Telegrams: ‘‘Crofters Bradford Telex” Telex 51186 REPRESENTED THROUGHOUT THE WORLD. 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 





CROFTS RADIATION 
WORM REDUCTION GEARS 


fractional to 400 h.p.: ratios up to 100 : I 


% 4 first class, high efficiency speed reducer 
% inverted (overdriven) and vertical units, too 


% all types available as complete worm geared motors 


UNIVERSAL 
MOUNTING 
WORM REDUCTION 
GEARS 


Publication 571 





Makers of: 


Clutches, Conveyor drives, Couplings of all types, Double helical 
gear units, Fabricated steelwork, Geared motors, Hydraulic 
couplings, Iron, steel and non-ferrous castings, Machine-cut 
gears of all types, Motorised rollers, Patent Taper-flushbushes, 
Plummer blocks, Shaft-mounted gear units, Special Machinery 
drives, Spiral bevel gear units, Turbine gears, V-rope Drives, 
Variable speed drives, Worm reduction gears. 














CROFTS (ENGINEERS) 

















MULTISPEED 
2, 3 & 4 SPEED 
REDUCTION 

GEARS 


Publication 358 












LIMITED 


POWER TRANSMISSION ENGINEERS 
Head Office: Thornbury, Bradford 3, Yorkshire 


Telephone : 65251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex 51186 
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RANGE OF HORIZONTAL AND VERTICAL DIESEL ENGINES 


at the speed you want 


RAIL TRACTION AND MOBILE PLANT 


These new engines have been specially 
developed for rail traction and heavy mobile 
plant duties for which the compact design, 
capacity for prolonged periods between 
overhauls, and wide range of speeds and 
powers are particularly suited. Available in 
6-cyl. and 8-cyl. forms and in horizontal and 
vertical versions developing from 164 bhp at 
1000 rpm to 533 bhp at 1500 rpm. These 
engines are also available to run at 1800 rpm 
for approved applications only. 


Vertical and horizontal engines are offered 
normally aspirated, mechanically supercharged 
and turbo-charged. Horizontal Engines are 
suitable for under floor mounting in railcars. 
In shunters where headroom is _ limited, 
this engine gives a much increased field of 
vision to the driver. The NM. series is also 
ideal for electrical generator and “stand by” 
duties, compressor and pumping set drives and 
heavv excavators, graders and other contractors 
plant. 





 * 











FREE PISTON GASIFYERS We also manufacture Free Piston Gasifyers under licence from 
Alan Muntz and Co. Ltd., Pescara and S.E.P. Gasifyers, with a suitable Gas Turbine, provide 
power in single and multiple units from 1,000 to 20,000 h.p. for electrical generating sets, marine 
propulsion, locomotive traction and compressor and pumping sets. Please ask for leaflet No. 1801. 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 


Sole Export Sales Concessionaires: BRUSH INTERNATIONAL LTD., National Works, Ashton-under-Lyne, England. 


ly, 


A member of the Hawker Siddeley Group , 
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riceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps... gear pumps . . . automatically reversible 


pumps... . variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from. maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Tel: Delph 424 (5 lines) Telegrams : Supermerer, Dobcross 
EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 


Grosvenor Gardens, London, S.W.1. 
Tel : SLOANE O111/4 Cables : DISC, London 


A Parkinson Cowan Company 














114 









Two Tilghman’s fully automatic continuous opera- 
ting Dust Collectors in service at a carbon black 
producing plant. The lower one is designed to 
operate at temperatures from 350°F to 500 F and the 
one at the top at temperatures up to 270°F. 


for High 
Temperatures 
and Highest 
Efficiency 


ILGHMANS 


THE ENGINEER 


DUST 


(Above) Two large collectors designed for handling 
carbon black, during erection at Messrs. 
Philblack Ltd., Avonmouth. Photograph by |. 
courtesy of Messrs. Philblack Ltd., and 
Messrs. E. B. Badger & Sons Ltd. 


(Below) Special closed circuit, continuously opera- 
ting chalk dusting plant. Photograph by 
courtesy of Messrs. Rubber Regenerating 
Co. Ltd., Manchester 







TILGHMAN’S LIMITED 


BROADHEATH 


A member of the Staveley Coal & Iron Co. Ltd. Group 


AGENTS 








ALTRINCHAM CHESHIRE 


MIDLANDS : R. J. Richardson & Sons Ltd., Commercial St., Birmingham, 1 


SCOTLAND : Balbardie Ltd. 227, Bath Street, Glasgow, C.2 : 110 Hanover St., Edinburgh, 2 


NORTHERN IRELAND: W. E. Stewart, Industrial Services Ltd., 16, Sussex Place, Belfast 





FABRIC 


COLLECTORS 


























Mode! 360 KD.126/1 Dust Collector installed at Messrs 
Newton Chambers Ltd., Sheffield. Material 
foundry dust from a large shot blast room 


London Office: 1 Chester Street, S.W.1 
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WORK BENCHES 
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These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33” high. 





BENCH TRESTLES 


, a 


STOCK SIZE 28}” wide 
by 32” high. Other 
sizes manufactured to 
suit customer’s re- 
quirements. 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 
% WORKSHOP PANS & PAN RACKS 
* TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL 
WE MAKE IT! 


Send us your requirement 





Co. Lid. 


39-51, Hanger Lane, Ealing, W.5 
*Phone—Perivale 4760 
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Aerial Ropeways that | 
ensure speedy, efficient \ 
and economical deli- 
very of materials are \ 









design. Our organisa- 


only assured by sound | 
tion has cumulative 















0 awe “a 


experience gained over 
the past 86 years in the 
production of hundreds 
of Aerial Ropeways at 
home and abroad. 
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Spiele 






The experience of our 
Aerial Ropeway Specia- 


lists is at your service. 






EST 1869 


R. WHITE & SONS (Engineers) Ltd., Siiones "Lancs: 


Telegrams: ‘‘ RAILS, WIDNES’’. 
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LISTER BLACKSTONE 
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ENGINES 
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All Blackstone 4,6, 8,12 and 16 cylinder vertical diesel engines 
both naturally aspirated and turbo-charged, can be supplied as 
dual fuel engines, to start on straight diesel and then run on 
diesel or methane, natural gas, sewage gas, coal gas etc., which 


ever is most readily available. 


% Cheaper running where gas supplies are 


plentiful 


> 


Simple changeover from diesel to gas 


No need for large fuel storage tanks 


+ 


%* Safety trip automatically cuts off gas when 
engine is stopped 


Ask for details of these and other 


diesel engines from 3 to 1320 h.p. 


LISTER 
BLACKSTONE 


R. A. LISTER & CO. LTD., Dursley, Gloucestershire. Phone 2371 


ns London Office: 
Imperial House, Kingsway, London, W.C.2. Phone: TEMple Bar 9681 
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_ put power where you want it 


Power for many purposes. Power to drive your own plant 
efficiently, or to add further distinction to the equipment you make 
and sell. Power. As much (up to | h.p.) or as little as you 

need, in a wide range of mountings, but always with the reliability 
for which all G.E.C. engineering is famous. 

Power, from sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s another 
advantage of dealing with the G.E.C. 


G.E.C. manufacture many types and sizes of fractional motors for light 
industrial and domestic drives—whether for your plant or products our engineers 
will always be pleased to help you choose the right motor for the job. 


Fully detailed illustrated publication on application. 


The Busy Bee from FEC. . THE GENERAL BLECTRIC CO. LTD. 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





STRUCTURAL STEELWORK BY A U S T | N S 


l Stores Building for 
National Gas & Oil Engines Ltd. 


GL4e4 


iy 


2 Fabrication Shops for 
prefabricating Ships for 
Messrs. Clelands Shipbuilding Co. Ltd., 


Wallsend-on-Tyne. 
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JAMES AUSTIN & SONS o> LTD, steucturat encineers - pewssury - yorKsHIRE 


Telegrams: AUSTINS, DEWSBURY, TELEX. 


Telephone: Dewsbury 1750 (7 lines). 
TELEPHONE: MUSEUM _1064 


gavaesrenes see? LONDON OFFICE: KIRKMAN HOUSE, 54A, TOTTENHAM COURT ROAD, LONDON, W.!. 











Oct. 3, 1958 


MANVERS CENTRALIZATION SCHEME: 


From the top of the newly constructed Coal preparation plant: 
a small section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of tron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 


Eagre's skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 


WORK BEGINS AT CADEBY: 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
miles of Sidings are now in progress 
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at Cadeby Main. 


ay for 
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Photograph by courtesy of National Coal Board 


a complete Track 


In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has 
worked continuously during the past ten years 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large 
Power Station Projects for the Central Elec- 
tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult 


EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. 


Service 


SURVEY 
DESIGN 
SUPPLY 

INSTALLATION 


= EAGRE 7 


Telephone: Scunthorpe 4513-7 





2 UE ORES Te Fb etmek ” 
Photograph by courtesy of National Coal Board 








secure that nut 


with ‘ Groverlok ’ spring 
lockwashers. This simple 
and highly effective nut- 
locking device guarantees 
the user absolute security. 
Square and flat section 
washers are also supplied 
in high quality steel 
and phosphor bronze. 

& 3 


Write for fully illustrated GIRDER 
leaflet to Dept. W. 


—— 


See 
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BRITANNIA ENGINEERING WORKS 


CARPENTERS ROAD, LONDON, E!5 Phone MARyland 4342/3 























NETHERTON 
IRON WORKS, 
KILMARNOCK, 

SCOTLAND 
Grams and Cablegrams : 
“BARR KILMARNOCK” 
Telephone : 
KILMARNOCK 791 


BARR 
THOMSON 


& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING’ RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrams ; TUBENPIPE, PHONE, LONDON 
Telephone; COVENT GARDEN 0315/6/7 
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BAILEY BRIDGES THE GAP ........ 












......-.- LAUNCHING 
AND POSITIONING THE 
PRE- STRESSED CONCRETE 
BEAMS ON CLIFTON BRIDGE 
NOTTINGHAM.......... 














































































































qommmmens COURTESY OF 
R. M. FINCH, Esq., O.B.E., M.LC.E., 
CITY ENGINEER OF NOTTINGHAM. 
R. TRAVERS MORGAN & PARTNERS, 
CONSULTING ENGINEERS 
JAMES MILLER & PARTNERS, LTD., 
CONTRACTORS 





VISIT OUR STAND 423 AND 424, GRAND HALL GALLERY 
PUBLIC WORKS AND MUNICIPAL SERVICES EXHIBITION, OLYMPIA, 
NOV. 10—15, 1958. 


fMOS.STOREY (ince) BFDe 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 





ST'TOC¢ £P ORG ENGLAND 





ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET* WESTMINSTER SW1 
TELEPHONE: ABBEY 7391'2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 


“FARRAPAC” the NEW Packaged Boiler 








“ FARRAPAC ” boilers are of the triple gas pass type combining 
the better features of conventional economic and packaged type 
units 

The illustration shows that the “ FARRAPAC” is mounted on 
its own chassis. The wiring, piping, lagging, finishing and finally 


steam testing are all done in the maker’s factory. No special foun- 





dations are needed—simply a level floor capable of supporting the 


weight applied. If required, a condenser tank with a motor-driven 





water feed pump is included. The pump is fully automatic and 








its pipework and wiring to the controlling panel are all carried out 








and ready for immediate operation on delivery. 





CROSS-TUBE VERTICAL BOILERS VERTICAL MULTI-TUBULAR BOILERS 


The FARRAR BOILERWORKS LTD. 


. NEWARK ; ; NOTTS ° 
TELEPHONES : NEWARK 1143-4-5 
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BIRMABRIGHT LIMITED 


THE ENGINEER 


Confidence begets... 


The bodywork of the Series I Land-Rover was 
designed to match the performance, of this 
go-anywhere do-anything vehicle. That is why 
it was designed in Birmabright throughout. 

During the past ten years this confidence in 
the choice of material has been amply justified 
by more than 200,000 Land-Rovers, which 


have proved themselves a match for the 


most arduous conditions in all corners of 


the globe. 
Now that the Series II Land- 














Rover has been launched various 


changes in bodywork styling can 
be seen, but the material remains BIRMABRI H 
unchanged—tough, resilient, rust- 


less Birmabright. 


Registered Trade Mark 


Corrosion - Resisting Aluminium Alloy 


WOODGATE WORKS - BIRMINGHAM 32 


BM 117 


119 








120 


HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 

















——— = ° 


ROOF TRUSSING 











METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD. 


337 HOLYHEAD ROAD, 


HANDSWORTH. BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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PERFORATED 





ANY SIZE OR SHAPE OF HOLE 
IN ALL METALS 
ACCURATE € DURABLE 













N. GREENING AND SONS 

BRITANNIA WORKS 
WARRINGTON - ENGLAND 
P.O. BOX 22 


ESTABLISHED 1799 


Telephone: WARRINGTON 32401 Telegrams: GREENINGS WARRINGTON 








NG 55 














HUNT BROS ~~ LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone — Telegrams : 
BROADWELL 1181 & 1162 GRIFFIN, OLDBURY 
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A typical high pressure isolating 
valve for power stations service 


on test at our works before 


despatch. 





COCKBURNS LTD CARDONALD GLASGOW SWi1 
London Office: 175 Piccadilly W1 


N.E. Depot: Fish Quay, N. Shields. 





WINONA AMA yy 


WAVeai t-te], & 


STRESS RELIEVING FURNACES 
“MATHISON” VERTICAL FLAME 
RECIRCULATING TYPE 









Town gas fired. 
Load : 60 tons. 
Fuel Consumption : Under 4,500 cu. ft. per ton. 
Temperature Range : 200°-900° C. 


Electrically Operated Bogie Haulage Gear: To 
move maximum load of 150 tons. 







Temperature Uniformity on 4-zone Control : plus 
or minus 5° C. 











Internal Dimensions of Furnace illustrated : 27’ 2” 
long x 25’ 6” wide x 21’ 0” to the centre of the 
arch, 





Scale totally eliminated. 


** Our latest installation, in the most modern Heavy 
Plate Fabricating Shop at Messrs. Head Wrightson 

<q Teesdale Limited, Thornaby-on-Tees. Designed and 
built, and put into commission by........ 


JOHN MATHISON LTD, 


Engineers, 


HUTTON HALL, - GUISBOROUGH, 
North Yorks, England 
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THE 


right-angled geared motors 


NECO right angle drive geared 
motors are units of compact design 
especially suitable for applications 
where space is limited. There is a 
wide range of output speeds and 
gearing is by worm, or worm and 
spur reduction, according to type of 


unit. 
Patent applied for 


NEW TYPE DR GEARED MOTOR 


Type DR geared motors have ball bearing oil- 
immersed worm and wheel, with additional 
spur reductions. Motors of 1/6, 1/4, 1/3 or 1/2 
h.p.. for 3 phase, single phase or D.C. supplies, 
are fitted to the one-piece cast-iron gearbox. 
Final shaft speeds are from 15.6 r.p.m. to 305 
r.p.m. Speeds down to 0.05 r.p.m. with a max- 
imum torque of 100 lb.-ft. are available. 


geared motors 


NECO GEARED MOTORS LTD 


204 QUEENSTOWN ROAD - LONDON - S.W.8 
Telephone: MACaulay 3211-4 


Subsidiary of Normand Electrical Compony Limited 


TYPE SW i/8 hp. motors, 
3 phase, single phase, or D.C., 
final shaft speeds between 270 
r.p.m. and 0.055 r.p.m. Max- 
imum output torque is 25 lb.- 
ft. below 14.8 r.p.m. 


TYPE W 1/8, 1/4 or 1/3 hp., 
3 phase, single phase, or D.C. 
Final shaft speeds from 270 
r.p.m. down to 90 or 45 r.p.m. 
according to output. 
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advance 
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in small 


centrifugal pumps 


These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 


@ Complete cooling of 
seal by liquid pumped 
without flushing pipes. 


@ Large internal liquid area 
prevents suspended or 
foreign matter settling 
around seal. 


@ Simple seal replacement 
by removal of suction end 
cover and impeller only. 


Write for fully informative leaflets to: 


GIRDLESTONE 


23 Davies Street, London, 


Mechanical seals can be fitted for 
handling a wide range of solvents, 
acids and other difficult liquids. 
Pumps available in five sizes from 
7 in. to 14 in.—<cast iron, bronze 
or stainless steel. All sizes have 
same shaft and flange dimensions 
for interchangeability of mounting 
—direct couples, belt-driven or as 
motorpump unit. 


PUMPS LIMITED 


W.1. MAYfair 1354/5 & 5317 





Pits 
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PNEUTOMATION 


power in the right direction 


A push to production with the power of an elephant —that’s 
PNEUTOMATION|! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PREUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 


( 


» 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel 


energy under control 


Pneutomation never forgets to operate 


The ‘ Pnenlang’ basic cylinder unit, just one of the 264 cylinders 


available ‘ off-the-shelf’. 


The range of PREUTOMATION 


equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 


PNEUTOMATION 





Associated with Desoutter Brothers (Holdings) Ltd. 


"LANG PNEUMATIC LTD 


13203°2°3 
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TAYLOR- 
f HOBSON 


Micro Alignment Telescope 


Dyyy. 





Set and check alignment, parallelism, squareness 
and generate plane surfaces of Diesel Engines, 
Turbines and Generators, Machine Tools, Aircraft 
Jigs, Nuclear Reactors by Optical Tooling. 


| A Division of 


RANK PRECISION INDUSTRIES LTD. 1/E 


TAYLOR TAYLOR & HOBSON LTD. LEICESTER ENGLAND 


AT/18 
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GRAVEL PUMPS 








44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 














Manufacturers of... 


© STEE BLOOMS + BILLETS 
SLASS * SECTIONS 
COLLIERY ARCHES - PIT PROPS 


ROOFING BARS ° LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


¢ PIG IRON onc 
HEMATITE 


© CASTINGS joss 
GUEST KEEN IRON & STEEL CO. LTD. 


Telephone : Cardiff 33151 East Moors, Cardiff. Telegrams: ‘‘ Billets, Cardiff ”’ 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 
een . 


ge 








—- 











Co., 
. LTD. 
O 

FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


ge ne ee approved 
V. W. COo., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 


BUA UNIS 


PERFORATED METALS 















































































W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & SON) ESTABLISHED 1860 


Globe Works, Queenslard Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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Stop that water 
waste / 





with Prestex 


non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 





+” and }” 
Bibcock. 









884B 
4” Stopcock. 







(with the NEW ‘3D’ style button top) 
4” Pillarcock. 3” nose and tail 


Non-concussive self-closing 
action 
Light pressure only required 
to operate 
Strong black non-heating 
button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “Cold”’) making 
it difficult to tie down or 
wedge open the valve 
Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 
water pressure 884W 
* As easy to re-washer as an i” Shower . 
ordinary tap control Stopcoc 
* Chromium finish on a heavy ae yo tag 
nickel base 


Approved by all large Water Authorities. 
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BELMONT WORKS DONCASTER 
Office London ond Worehouse: PRESTEX HOUSE - MARSHALSEA ROAD -: S.£.) 


ond ot 28 THORP STREET, BIRMINGHAM, 5 
TGA WFi6! 


THE ENGINEER 
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THESE 

TOOLS re ee 
PRESS a ge au 
THE MAIN ae 
COMPONENT 

FOR THE 


MORRIS- 
OXFORD 


RADIATOR 
GRILLE 


AND ARE 
MADE IN 





-SUPERB 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 


N. C. ASHTON LTD. 


ST. ANDREW’S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4. 


a 


oa 
« a ee 
s sess" 
ae afeee wn 
' 'e se" ses 


NO ‘PICK-UP sesene eo esse 
@eeess 
@®eeees 
seeesees 


‘WRINKLING ’ 
‘OR GALLING’ 














PHOTOGRAPH BY COURTESY OF :— 
MESSRS MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 
CW 3342 
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PRATCHITT 
MODERN MILLS MAKERS OF 


GEARBOXES 
FOR 40 YEARS 











ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 











FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS BALL AND ROLLER BEARINGS - GEARS 
AND MANY OTHER PURPOSES— 


TUS... 


PLASTIC SHIMS 
From °0005”. 001", 00/5” up 


our 


406 cus THE THICK Ip 












@ GRINDING MILLS 
@ PAN MILLS 
@ EDGE RUNNER MILLS 


for grinding and mixing Mortar Sand, Ores, Minerals, etc. 


Enquiries also invited for: 


Elevators and Storage Hoppers, Impregnating Plants, Caiciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to < cons in weight, General Engineering Plant. Equipment 
manufactured to customers’ drawings and specification. 


PRATCHITT BROTHERS LTD - CARLISLE 
ENGINEERS AND IRONFOUNDERS 





EASY TO IDENTIFY - EASY TO USE 


Write for Samples and Literature or Mail Biveprint for quetauon 





7 











: 


al 
pm 


WET or dry, whatever your methods of preparation or finishing you 
are not making the best use of labour and plant until you have tried 
E.A.C. “shaped-grain’ flexible abrasives. The extra cut and life 





obtainable from E.a.c. belts, discs and sheets is often surprising. 
This is no accident. It comes from designing abrasives to suit 
operation and machine as well as material; and from advanced 
manufacturing techniques. For example, a new {100,000 coating 
= = plant recently built by £.a.c. incorporates such features as electro- 
d static application of abrasive grains and automatic control of 
thickness, temperature and humidity. 
d) We will gladly send specifications, prices or samples of the 
most efficient abrasive for any operation in your industry. 








WET BELT GRINDING | — 


The popularity of this mew rapid 
method of producing accurate surfaces | 
is largely due to the introduction of | 


E.A.C. electro-coated waterproof abras- Lee fe ITED 


ives. Unlike dry band facing, the 


| coated abrasives 


anand ENGLISH ABRASIVES CORPORATION LTD 
Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 5057 








effectiveness of which is limited by heat 
generated, the modern wet belt is 
capable of extremely rapid, cool stock 
removal. It is suitable for flat and curved 
surfaces on all metals, plastics, glass, 
ceramics. 





Subsidiary Companies THOS. GOLDSWORTHY & SONS LTD 
THE HELVETIA ABRASIVES CO. LTD 
LONDON ABRASIVES LTD 














BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £25 10s. 
Series Discounts. 


}-page £48. Full page £90. 


For advertisements 1 inch and upwards. 


‘ 
1 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
i 
’ 
' 
' 
' 
! 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. Minimum 14/-. 
42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £22. 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


4-page £41 10s. Full page £78. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. ‘ Run-on 


Friday for publication on following Friday. 


2/- which includes forwarding of replies. 
"* and ‘* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


‘* Displayed *’ and “‘ Illustrated ’’ advertisements by noon 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


SOUTH-EAST ESSEX 
TECHNICAL COLLEGE 
LONGBRIDGE ROAD, DAGENHAM 


HEAD OF THE MECHANICAL AND 
PRODUCTION ENGINEERING 
DEPARTMENT 


Applications are invited for the post of HEAD 
OF THE MECHANICAL AND PRODUCTION 
ENGINEERING DEPARTMENT (Grade Y) 
Candidates should have high academic qualifications, 
together with teaching and industrial experience 
The appointment will date from Ist January, 1959, 
if possible. Persons who applied in response to the 
earlier advertisements need not re-apply 

Salary £1900 by £50 to £2050, plus London 
Allowance. 

Application forms and further details (stamped 
addressed foolscap envelope) obtainable from the 
Chief Education Officer, County Offices, Chelmsford 
Closing date, 25th October, 1958 E8747 





COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 
LABORATORY STEWARD 


LABORATORY STEWARD _ required for 
Mechanical Engineering Department. Must have 
served an engineering apprenticeship in industry or 
H.M. Forces. O.N.C. or Final City and Guilds 
Certificate, or equivalent desirable. Salary £565 
£20-£625 (Miscellaneous Grade IV). _ 

Further particulars and application forms from the 
Principal, Brighton Technical ny + Pompe 
. Brighton, 7, for return within ays. 

— . WwW. G. STONE, 
Director of Education. 

54, Old Steine, 

Brighton E8729 





UNIVERSITY COLLEGE, DUBLIN 


MECHANICAL ENGINEERING 
DEPARTMENT 


COLLEGE LECTURER 


Applications are invited for the post of COLLEGE 
LECTURER in Mechanical Engineering. The 
salary scale is £1100 by £25 to £1300 per annum with 
family allowances and non-contributory pension 
rights. ‘ 

A good Honours Degree in Mechanical Engineer- 
ing with experience in industry, preferably in engin- 
eering design, are essential qualifications. 

Applications with names of three referees should 
be sent before Ist November, 1958, to the Secretary, 
University College, Dublin, from whom further par- 
ticulars may be obtained E872! 





MINISTRY OF SUPPLY 


CHRISTCHURCH, HANTS 


ENGINEER 


Ministry of Supply require an ENGINEER to 
initiate, carry out and control experimental and 
development work in field of road and airfield con- 
struction and surfacing, including application of 
soil stabilisation, with particular reference to design 
and use of mechanical equipment, at Christchurch, 
Hants. 

Qualifications : British of British parents. Recog- 
nised engineering apprenticeship, university Degree 
in Civil or Mechanical Engineering, and/or be 
Corporate Members of the Institution of Civil, 
Mechanical or Structural Engineers. Wide experience 
in the contro! and application of constructional plant 
on major road or airfield construction projects, and 
in addition have experience in the design and appli- 
cation of soil stabilisation techniques to such projects, 

i cesign experience in both structural and heavy 
mechanical engineering. 

sala £1204—£1620 per annum. 

{ s from M.L.N.S., Technical and Scientific 
r (K), 26, King Street, London, S.W.1, 

F.346/8A, E8750 


Registe 
‘ ' 





PUBLIC APPOINTMENTS 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 


REGIONAL TECHNICAL INFORMATION 
OFFICER 


Applications are invited for the 
REGIONAL TECHNICAL INFORMATION 
OFFICER. to be based on the College. Applicants 
should be qualified in Pure or Applied Science with a 
broad background of knowledge and experience. 

In the first instance the post is temporary for 
eighteen months. The salary offered will be between 
£1350-£1550, depending upon qualifications and 
experience. 

Further particulars may be obtained from 
Principal, at the College, Cathays Park, Cardiff. 

ROBERT E. PRESSWOOD, 
Clerk to the Governors, 


the 


City Hall, 
Cardiff, 


September, 1958. E8703 





COUNTY BOROUGH OF 
BARNSLEY 


WATER DEPARTMENT 


ASSISTANT ENGINEER 


Applications are invited for appointment as 
ASSISTANT ENGINEER at a salary in accordance 
with A.P.T. Division, Grade IV (£1025 per annum 
by £50 to £1175). 

Candidates must be Chartered Civil Engineers, and 
the commencing salary will be according to experience 
and qualifications, with special reference to the design, 
construction and maintenance of waterworks. 

The appointment will be subject to (a) the Scheme 
of Conditions of Service for A.P.T.C. staff; (b) 
any other General Conditions of Employment in 
operation within the Corporation from time to time, 
and (c) one month's notice on either side. 

The appointment will also be subject to the Local 
Government Superannuation Acts, for which purpose 
the successful candidate will be required to pass a 
medical examination. 

A car allowance is payable. 

Applications, setting out details of general and 
technical education and subsequent practical experi- 
ence, and giving the names of two referees, should 
reach the Waterworks Engineer and Manager, Water- 
works Office, Town Hall, Barnsley, not later than the 
13th October next. 

Canvassing will disqualify. 

A. E. GILFILLAN, 
Town Clerk. 

Town Hall, 

Barnsley, 
September, 1958. 


CIVIL SERVICE COMMISSION 


INLAND REVENUE 


VALUERS 


E8693 





Pensionable posts for qualified men and women 
in Valuation Offices in England and Wales and in 
Scotland. Vacancies are in District (Revenue and 
Compensation) and Area (Rating) offices and include 
posts fot Valuation of Minerals, Plant and Machinery 
and Licensed Property. No Rating or Mineral 
vacancies in Scotland. Posts in Second or Third 
Class for Valuation of Minerals, others in Third 
Class. Age at least 25 on Ist October, 1958, and 
under 34 for posts in Third Class or under 50 for 
posts in Second Class. Extension for regular Forces 
service and Overseas Civil Service. Quaiifications : 
(a) Corporate Membership of R.LC.S., C.A. and 
E.A.L, or L.A.S., or (b) passed final examination 
for one of the bodies in (a), or (c) or appropriate 
University Degree (e.g. B.A. (Cantab) or B.Sc 
(Lond.) in Estate Management). At least 4 years’ 
professional (or mining, for valuation of mineral 
posts) experience. For Scottish posts experience in 
Scotland desirable, and qualifying examination 
(R.1.C.S. or L.A.S.) should be based on Scottish 
sviiabus. For Valuation of Minerals posts, First 
Class Certificate of Competency (Mine Manager) or 
passing the Final Examination of R.1I.C.S. (Mining 
Sub-Division) acceptable as professional qualifica- 
tions. Starting salary (men in London) : Third Class 
from £805 at 25 to £1085 at 34 or over, scale maximum 
£1250 ; Second Class scale £1280-£1775. Promotion 
prospects.—Write, Civil Service Commission, Bur- 
lington Gardens, London, W.1, for application form, 
quoting 148-149/58. Closing date 21st October, 1958, 

E8717 


post of 


PUBLIC APPOINTMENTS 


SARAWAK GOVERNMENT 
MARINE DEPARTMENT 


INSPECTOR OF LIGHTS 


INSPECTOR OF LIGHTS required by Sarawak 
Government Marine Department either on Probation 
to pensionable establishment or on contract with 
gratuity of 124 per cent of final monthly salary for 
each completed month of service. Salary scale 
(including Inducement pay) equivalent to £1176 to 
£1932 a year. Child allowance between £72 and 
£123 a year. Education allowance up to £280 a year. 
Outfit allowance £60. Free passages. Liberal leave 
on full salary. Candidates preferably under 35, 
should be A.M.1.E.E. or A.M.I.Mech.E. and have a 
good all-round knowledge of electricity especially in 
connection with the operation of lighthouse flashers 
(Chance/Londex), Reed and Klaxon motors, 
Echo Sounding Gear, straightforward small unit 
diesel electric generation, Current Conversion, etc., 
a knowledge and experience of small diesel engines, 
working knowledge V.H.F. radio equipment and 
have a good head for heights up to 130 feet.—-Write 
to the Crown Agents, 4, Millbank, London, S.W.1. 
State age, name in block letters, full qualifications 
and experience and quote M2A/50186 E8723 





THURROCK URBAN DISTRICT 
COUNCIL 


ENGINEER AND SURVEYOR'S 
DEPARTMENT 


ENGINEERING ASSISTANT 


Thurrock U.D.C. (Engineer and Surveyor’s 
Department) require ENGINEERING ASSISTANT. 
Salary within A.P.T. I/II, i.e. £575-£845 per annum 
Candidates should have completed their training in a 
Municipal or Civil Engineer's Office and have had 
some subsequent experience. Appointment pen- 
sionable 

Applications, stating age, qualifications and 
experience, and quoting three referees, to the Clerk 
of the Council, Council Offices, Grays, by 20th 
October, 1958. Canvassing disqualifies. Relation- 
ship with members or Senior Officers of the Council 
must be disclosed. E8749 





WAR DEPARTMENT 
WILTSHIRE 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) required 
by War Department in Wiltshire. Applicants must 
be of British parentage and have O.N.C. in Mechani- 
cal Engineering or equivalent, and five years’ appren- 
ticeship or equivalent with engineering concern. 

Experience ; Further three years with an engineer- 
ing firm, or three years as supervisor of labour, 
chargehand or technical officer in engineering 
industry. 

Completion of course at S.M.E. 
qualification. 

Salary according to age, qualifications and 
experience, on range of £655 (at age 26) to £820 per 
annum. 

Apply : Chief Engineer, Salisbury Plain District, 
Bulford Camp, Wilts. E8750 


is equivalent 





CIVIL SERVICE COMMISSION 


MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


CIVIL ENGINEERS 


Pensionable posts for men and women aged 25 
and under 35 on Ist January, 1958 ; extension for 
regular Forces service, Overseas civil service, estab- 
lished civil service and temporary government service 
as Civil Engineer. Candidates must have achieved 
Corporate Membership of Institution of Civil 
Engineers or passed examinations necessary for 
attaining Corporate Membership. Experience in 
road and bridge construction essential ; knowledge 
of Highway Authorities’ procedure desirable. Men's 
Starting salary from £755 to £1085. Maximum 
(London) £1250. Promotion prospects.—Write 
Civil Service Commission, 30, Old Burlington Street, 
London, W.1, for application form, quoting S64/58. 

E8724 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


BOARD’S REGIONAL ENGINEERS 
DEPARTMENT 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments on the permanent staff of the Board’s Regional 
Engineers Department, generally in accordance with 
Whitley Council conditions of service. Head- 
quarters moving immediately to near Paddington 
Station. 

ENGINEERING ASSISTANTS.—Commencing 
salary within the scale : (i) £525 (at age 21 or over) 
by £20 (4) by £25 (5) to £730, for candidates possess 
ing O.N.C. or equivalent ; or (ii) £655 (age 23 or 
over) by £25 (4) by £30 (1) by £35 (4) by £40 (1) to 
£965, for candidates possessing H.N.C. or equivalent. 
London Weighting of £20-£40 per annum payable in 
addition. 

DRAUGHTSMEN OR WOMEN.— £415 (at age 
21 or over) by £20 (2) by £25 (3) by £35 (1) by 
£25 (2) to £615 per annum, plus London Weighting. 
_ Applicants should have had suitable training, 
including 3 years’ technical experience in Engineering 
Drawing. Site or workshop as well as drawing- 
office experience an advantage. 

JUNIORS, MALE OR FEMALE.—£225 (men) : 
£217 (women) ; at age 17, rising to £425 per annum, 
plus London Weighting. The work provides an 
excellent opportunity for a student wishing to acquire 
technical qualifications in this profession. 

Application forms obtainable from the under- 
signed at Ila, Portland Place, W.1, to be returned 
completed by not later than 20th October. ~* 

E. G. BRAITHWAITE, Secretary 

E8742 ; 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY INDUSTRIAL 
GROUP 


WINDSCALE AND CALDER WORKS, 
CALDERBRIDGE, SEASCALE, CUMBERLAND 


TRAINING OFFICER 


(ENGINEER OR PHYSICIST) 


TRAINING OFFICER (ENGINEER or 
PHYSICIST) is required by the United Kingdom 
Atomic Energy Authority, Industrial Group, at 
Windscale and Calder Works, Calderbridge, Seascale, 
Cumberland, -to assist in the provision of training 
courses for British and overseas students in opera- 
tional aspects of the Calder Hall Nuclear Power 
Station. Lecturing and tutorial work will be included, 
An engineer would concentrate mainly on steam and 
power aspects, whilst a physicist would deal primarily 
with reactor operation and control. If necessary, a 
period of familiarisation in the specific duties of the 
post will be given. 

Applicants must be A.M.I.Mech.E., A.M.LE.E., 
or A.Inst.P., or equivalent. An Honours Degree in 
Science or Engineering is desirable and experience 
of lecturing or teaching would be an advantage. 

Salary between £815 (at age 25) and £1270. 

Contributory pension scheme. 

A house or assistance towards legal expenses on 
house purchase may be available. 

Send postcard for application form, quoting 
reference 2637, to Works Secretary at above address. 

Closing date : 20th October, 1958. E8704 





DOVENBY HALL HOSPITAL 
MANAGEMENT COMMITTEE 


DOVENBY HALL HOSPITAL, 
COCKERMOUTH, CUMBERLAND 


SUPERINTENDENT ENGINEER 


Applications are invited from suitably qualified 
persons for the post of SUPERINTENDENT 
ENGINEER. Salary and conditions of service in 
accordance with P.T.B. Whitley Council for the 
Health Service. A house is available. For full 
details apply to the Secretary. Closing date~ far 
applications is 25th October, 1958. E8707 
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WEST MIDLANDS GAS BOARD 


INDUSTRIAL GAS REPRESENTATIVES 





With the increase in the development and utilisation 
of gas for Industrial purposes, further appointments 
will be made in the Midlands to meet the demand. 

The work will involve investigation and sub- 
mission of schemes for the use of gas for furnace 
heating and other industrial purposes. 

Applications are invited from candidates with an 
appropriate university Degree, Higher National 
Certificate or similar qualification. Experience of 
Industrial Gas is not essential as adequate training 
will be given. 

The salary during the training period will be in 
accordance with Grade A.P.T. VII (£705—£785 per 
annum) of the National Salary Scales for Gas 
Staffs, and subject to satisfactory completion of the 
training, appointment to a permanent post on a 
higher grade will be made. The appointments are 
pensionable and subject to medical examination. 

Applications, stating age, education, qualifications 
and experience, should be addressed to the Industrial 
Relations Officer, West Midlands Gas _ Board, 
Augustus Road, Edgbaston, Birmingham, 15. 

J. SWAN, 


E8744 Secretary to the Board 





ATOMIC ENERGY 
ESTABLISHMENT, 


WINFRITH, DORSET 
GRADUATE ENGINEERS 


and 


APPLIED MATHEMATICIANS 


are required for work on the analysis of the 
KINETIC BEHAVIOUR OF REACTOR 
SYSTEMS AND TECHNOLOGIES using 
large digital and analogue computors. A 
good Honours Degree in Engineering, 
Mathematics or Physics, is required. Know- 
ledge of relevant fields, e.g. fluid dynamics, 
heat transfer and computing techniques is 
necessary for appointments in the higher 
salary ranges. 


ENGINEERS (professionally qualified) are 
required to take charge of operation and 
maintenance of the computors 


Salary up to £1740 according to age, quali- 
fications and experience. Send a POST- 
CARD to the Group Recruitment Officer 
(W.39/25), U.K.A.E.A., A,E.R.E., Harwell, 
Berks, for application form and details. 
E8735 














TENDERS | 








CITY OF LEEDS 


WATERWORKS DEPARTMENT 


BRAMLEY RESERVOIR 


BOOSTER PUMPING STATION 





The Waterworks Committee of the Leeds City 
Council invites TENDERS for the SUPPLY, EREC- 
TION and MAINTENANCE of an ELECTRIC- 
ALLY DRIVEN AUTOMATIC BOOSTER PUMP- 
ING PLANT, having a capacity of 80 gallons per 
minute against a total head of SOft., complete with 
Switchgear, Motors, Time Controls, Air Pressure 
Tank, Air Compressor, Piping and Valves. 

Plan, specification and forms of Tender and 
Instructions to Persons Tendering may be obtained 
upon application to the undersigned. p 

Forms of Agreement and Conditions of Contract 
and the Institution of Electrical Engineers’ General 
Conditions of Contract (Home Contracts—With 
Erection) may be seen at the Waterworks Depart- 
ment, Room 14, Civic Hall, Leeds, 1. 

The Waterworks Committee does not bind itself 
to accept the lowest or any Tender. 

Tenders must be enclosed in plain, sealed covers 
endorsed “Tender for Pumping Plant—Water- 
works,” and be delivered at the Town Clerk’s Office, 
Room 57, Civic Hall, Leeds, 1, not later than 12 noon 
on Friday, 31st October, 1958. 

KENNETH L. FORSTER, M.LC.E., 
General Manager and Engineer. 
Civic Hall, 


Leeds, 1, 
22nd September, 1958. E8696 





COUNTY BOROUGH OF 
GRIMSBY EDUCATION 
COMMITTEE 


GRIMSBY COLLEGE OF FURTHER 
EDUCATION 


SUPPLY OF ENGINEERING EQUIPMENT 


TENDERS are invited for the SUPPLY of ENGI- 
NEERING EQUIPMENT to tLe Grim:by College 
of Further Education. Further details may be 
obtained from the undersigned, to whom Tenders, 
when completed, should be returned in the envelope 
which will be provided, not later than 10.0 a.m. on 
Monday, 13th October, 1958. 

The Committee do not bind themselves to accept 

owest or any Tender. 
paiteat " R. E. RICHARDSON, 
Director of Education. 

Education Office, 

Eleanor Street 
Grimsby, 


Lincs. E8713 


THE 
TENDERS 


FLEET URBAN DISTRICT COUNCIL 


AVONDALE ROAD SEWAGE PUMPING 
STATION 


CONTRACT NO. 5 





TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 


TENDERS are invited for TWO SETS OF 
VARIABLE SPEED ELECTRICALLY DRIVEN 
AND ONE SET ELECTRICAL/DIESEL-ENGINE 
DRIVEN VERTICALLY ARRANGED UN- 
CHOKEABLE SEWAGE PUMPS and ancillary 
equipment. Two of the pumps are to be capable of 
a duty of 400 gallons per minute against a total head 
of 71ft., and one pump for a duty of 800 gallons per 
minute against a total head of 71ft., all in accordance 
with the specification and drawings prepared by the 
Engineers, Messrs. John Taylor and Sons, Artillery 
House, Artillery Row, Victoria Street, Westminster, 


S. 

Copies of the specification and drawings may be 
obtained from the engineers upon payment of £5 
(cheque only), made payable to the Council, which 
will be returned upon receipt of a bona-fide Tender. 
The contract documents may be inspected at the 
Offices of the engineers. 

Tenders, in plain sealed envelopes, endorsed 
“ Tender—Fleet Drainage, Contract No. 5,” and 
addressed to me, are to be delivered at the Council 
Offices on or before noon on Monday, the 10th 
November, 1958. 

The Council does not bind itself to accept the 
lowest or any Tender. 

(Signed) D. COLLIER, 
Clerk of the Council. 
Council Offices, 
Fleet, 


Hants E8683 





FEDERATION OF MALAYA 
MALAYAN RAILWAY 


PROPOSAL TO CONSTRUCT 
ADDITIONAL HARBOUR WORKS IN 
THE NORTH KLANG STRAITS NEAR 

PORT SWETTENHAM IN THE 

FEDERATION OF MALAYA 


NOTICE TO CIVIL 
ENGINEERING CONTRACTORS 


The Malayan Railway Administration, Federation 
of Malaya, expects to issue TENDER DOCU- 
MENTS l/ate this year or early in 1959 for the CIVIL 
ENGINEERING WORK of the above-mentioned 
Project, which includes three Deep Water Berths, 
the reclamation of a Shore Installation Area of about 
26 acres, two piled Approaches between the Shore 
and the Berths, an Embankment to carry a road and 
a railway and a Road/Rail Bridge across the River 
Klang 

Civil Engineering Contractors who may be inter- 
ested in tendering for these and ancillary works are 
invited to apply for a descriptive Brochure of the 
project to 

Either (i) The Chairman of the Port Swettenham 
Board, P.O. Box No. 1, Kuala Lumpur, Malaya ; or 
(ii) Messrs. Coode and Partners, Abbey House, 
2/8, Victoria Street, London, S.W.1, England. 

Applications for the Brochure should be accom- 
panied by brief details of the Contractors’ experience 
in marine and bridge works of a similar nature. A 
copy of the Brochure will only be sent to Civil 
Engineering Contractors whom the Port Swettenham 
Board considers have the necessary resources and 
experience to undertake the work described in the 


Brochure. 
D. D. BARTLETT, 
Chairman, 
E8740 Port Swettenham Board. 





INDIA STORE DEPARTMENT 


SELF-CONTAINED FRICTION DROP 
STAMPS 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

SELF - CONTAINED FRICTION DROP 
STAMPS : 

One 20 cwt., stroke 66in. 

One 40 cwt., stroke 72in. 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. The 
applications for Tender forms should state reference 
2010/58/ENG.3. 

Tenders, complete with specifications, are to be 
submitted by Thursday, 27th November, 1958 

E8706 





INDIA STORE DEPARTMENT 


CYLINDRICAL GRINDING MACHINE 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

One CYLINDRICAL GRINDING MACHINE, 


with taper facilities to take 18in. dia. by 27ft. long 
gunbarrels. 7 
Tender schedules and specifications may be 


obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. The 
applications for Tender forms should state reference 
2007/58/ENG.3. 

Tenders, complete with specifications, are to be 
submitted by Thursday, 27th November, vig eos 

28 


ENGINEER 


EDUCATIONAL 


THE POLYTECHNIC, 
309, REGENT STREET, W.! 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 





The following SHORT COURSES have been 
arranged : 

(1) HEAT TRANSFER IN THE NUCLEAR 
POWER PLANT, eight Lectures on Tuesday 
evenings from 6.30 to 8.30, commencing 14th 
October, 1958. 

(2) MECHANICAL VIBRATIONS, eight Lectures 
on Wednesday evenings from 6.30 to 8.30, com- 
mencing 15th October, 1958. 

(3) ULTIMATE STRENGTH DESIGN FOR 
REINFORCED AND PRESTRESSED CON- 
CRETE, six Lectures on Thursday evenings from 
6.45 to 8.45, commencing 30th October, 1958. 

Full particulars, including syllabuses and enrol- 
ment forms, may be obtained on application to the 

Director of Education. E8731 & 





TECHNICAL HOME STUDY 
COURSES 


For A.M.I.Mech.E., 
A.M.1L.Chem.E., A.M.I.M.L, 
A.F.R.Ae.S., C. & G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional a. Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT'S LANE, LONDON, W.8. 
E102 & 





GEAR DESIGN, Precision and Performance. 
STRESS ANALYSIS by all proved methods. 
VIBRATION AND NOISE analysis and control. 
Numerical solutions of engineering problems. For 
information about courses of instruction in these 
subjects, apply to Professor W. A. Tuplin, Applied 
Mechanics, University of Sheffield. E8737 £ 


A.M.IL.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent successes. 144-page 
prospectus free on request.—B.I.E.T. (Dept. 22), 29, 
Wright's Lane, London, W.8. Bll4e 








| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A large industrial company in the South of 
England is engaged on 
A PROGRAMME OF EXPANSION 


running into several million pounds. The pro- 
gramme not only includes extensions to existing 
plants, but provides also for increased activity 
in relatively novel fields. The individual projects 
vary in character and involve all types of engin- 
eering from light precision machine work to 
heavy process equipment, and include all the 
planning, layout and procurement associated 
with the design and erection of large manufac- 
turing units. 

To help this programme forward, the Com- 
pany proposes to engage a few first-class men to 
strengthen its Engineering Division. Applica- 
tions are invited from men holding First or 
Second Class Honours degrees in mechanical 
or chemical engineering with some years of 
industrial experience following graduation. In 
addition to technical competence, the organisa- 
tion requires men of energy and initiative with 
good personal qualities. The Company would 
also be glad to hear from men who are graduat- 
ing this year, who are free from National 
Service, and who have served a recognised 
apprenticeship. 

Attractive starting salaries will be paid and 
those appointed should progress fairly Po. nnd 
to an initial salary ceiling of around £1 per 
annum. Beyond this there is plenty of scope for 
progressive remuneration. The Company works 
a 5-day week } pl ae gs, and 

nsion and profit-sharing schemes are in opera- 
Sen. Mortgage facilities can be arranged 
towards house purchase, and assistance is also 
available towards removal pee ork 
briefly to BOX No. E8521, “ The Engineer, 
quoting Ref. E.! 





AN EXPERIENCED SALES REPRESENTA- 
TIVE is required by a well-established Company in 
the south of England, with Ferrous and Non- 
Ferrous Foundries, Constructional and Fabricated 
Steel, and Mechanical Engineering Divisions. Must 
be modern car owner and resident in, or adjacent to, 
North London, and have experience in one or more 
of the above activities. Payment by salary, expenses 
and bonus. Compulsory Pension Scheme in opera- 
tion. It is visualised that the area assigned will be 
N.W. and S.W. London, Middlesex, Surrey, Berk- 
shire and Buckinghamshire, and live contacts in this 
area would be an advantage.—Please reply with 
full details of age and career to date to Sales Manager, 
BOX No. E2121, “ The Engineer.” A 
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AN EXCELLENT OPPORTUNITY exists 
in a Yorkshire firm of Chartered Architects for a 
suitably qualified and experienced 

HEATING AND VENTILATION ENGINEER 
to prepare schemes for modern buildings. This is 
a senior post with good prospects, and a high 
salary will be paid to the right man. Non-con- 
tributory pension scheme is in operation. Please 
reply, stating age and qualifications, with full 
details of experience.—-BOX No. E8701, “ The 
Engineer.” 





ASSISTANT WORKS ENGINEER 

Applications are invited for this post at an 
expanding Chemical Plant. The applicant will 
be required to organise and operate maintenance 
routines, both mechanical and electrical. Hes 
should have a sound workshop experience with 
a good knowledge of hydraulics and mechanica! 
handling equipment. 

Minimum qualifications: Higher National 
Certificate in Mechanicai Engineering, but 
A.M.1.Mech.E. preferred. 

Age range preferred : 30-40 years. 

Applications in confidence, giving brief details 
of positions held, qualifications and salary 
required, to : The Managing Director, STEET- 
LEY MAGNESITE CO., LTD., Palliser Works, 
P.O. Box No. 8, Hartlepool, Co. Durham 


E8746 a 
Cc. & J. CLARK, LTD., Shoemakers, Somerset, 
required an experienced ENGINEER to be respon- 
sible for the installation and maintenance of Plant 
and Machinery in their Shepton Mallet Factory, 
employing 800 operatives. He will be in charge of 
the maintenance staff of twelve and be responsible to 
the Factory Manager. He must be capable of bring- 
ing analytical and original thought to bear on shoe 
machinery layouts involving power and selective 
conveyors and palletisation. An energetic man in 
25-35 age group with drive and initiative is required. 
Salary will be paid in accordance with his abilities 
and experience.— write, marking your appli- 
cation “ Private,” giving full particulars and salary 
required, to the Personnel Manager, C. & J. Clark, 
Lid., Street, Somerset. E8722 a 


CONCRETE TECHNOLOGIST required by 
Civil Engineering Contractor, to set up a concrete 
testing laboratory on the site of a major contract 
Experience required is in the field of concrete mix 
design and quality control. The situation is intended 
to be permanent.—Applications, which will be treated 
in confidence, to be addressed to BOX No. A334, 
JACK ADVERTISING, 13, Bath Street, Glasgow, 
C2, E8677 a 


DESIGN DRAUGHTSMEN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay.—Apply : 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks. Tel. : 
Woolhampton 451. E8748 a 


DRAUGHTSMAN DESIGNER, aged 35/40, 
with experience in construction of timber water 
cooling towers and concrete bases, required for 
North of England. Good salary conditions, and 
contributory pension scheme. Write.-BOX No 
E2114, * The Engineer.” A 


DRAUGHTSMEN, SENIOR, wanted for firm 
in North Staffordshire, with mechanical and steel 
structural experience. Good wages offered with 
assistance for housing accommodation. Contri- 
butory pension scheme.—BOX No. E2101, “ The 
Engineer.” A 
ELECTRICAL ENGINEER required by N.C.B.’s 
Production Department in London. Applicants 
should have experience in design, manufacture and 
application of such light current engineering equip- 
ment so as to enable them to advise on all problems 
associated with intrinsically safe telephone systems, 
signalling systems, instrument., testing instruments. 
meters, electronics, &c., as used in the mining 
industry. Appointment (superannuable), according 
to qualifications and experience, within inclusive 
range £1350-£1964.—Write to Staff Department 
(X.126SB.), NATIONAL COAL BOARD, Hobar; 
House, S.W.1, for application form, which should be 
returned by 13th October, 1958. E8714 , 





ENGINEER FOR TECHNICAL 
ENGINEERING DEPARTMENT 


Duties include the preparation of mechanical 
thermal schemes for power plant and allied projects. 

A knowledge of power plant operation is desirable, 
and a good knowledge of basic thermodynamics, 
hydraulics and kindred subjects is essential. 

The successful candidate will be centred in London, 
but will be expected to undertake short visits to site 
as required. 

Applications giving details of training, qualifica- 
tions and experience to date should be sent to the 
Personnel Officer, EWBANK AND PARTNERS, 
LTD., 10/11, Grosvenor Place, S.W.1. E8717 «a 





ESTIMATOR 
required for the 
ENGINEERING DIVISION of 
BRITISH CELLOPHANE, LIMITED, 
Bridgwater, Somerset 


Applicants must have served a genera! er eineer- 
ing apprenticeship followed by Drawing-Office 
experience and should hold at least an Ordinary 
National Certificate in Mechanical Engineering ; 
those with suitable background but without 
experience of estimating would be considered 
for training. The duties comprise estimating 
from drawings or from site inspection, of the 
material and labour required, for the execution 
of work on both maintenance and new con- 
struction of plant in a chemical factory. 
Applications should be addressed to the 
Personnel Officer. 


E8689 a 
Classified Advts. continued on page 130 
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pee gene ae penaees AND VENTILAT- 
ING ENGINE required by Contractors in 
Westminster. pen must be experienced in the 
preparation of drawings and estimates. Interesting 
position for right man with go-ahead firm. 5-day 
week, luncheon vouchers, non-contributory pension 
ase Applications. —BOX No. E2115, “ sr 


FasT-CLASS ENGINEER required immediate! 
to train and take charge, in early 1960, of muster rm 
group, employing approximately 150 per- 
in manufacture of winding, hauling 
and steel works plant. Excellent opportunity for 
applicant having skilled engineering training with a 
flair for commercial and al administration ; 
-~F 35/40. Write, giving fullest details respecting 
ifications, experience, age and salary required.-—- 
BOX No. E2113, ° * The Engineer.” A 
Cc. & J. CLARK, LTD., Shoemakers, Street, 
Somerset, have a vacancy for a PLANT FOREMAN 
for operation and maintenance of air compressors, 
two oil-fired Lancashire boilers, two steam and 
three diesel engines with ancillary plant. Previous 

experience in charge of Power Plant essenti 

Please apply in writing to the Personnel Officer, 
C. & J. Clark, Ltd., Street, Somerset, —, 4 
application “ Private.” A 


GRADUATE RESEARCH ENGINEERS 
ee AND UNITED ENGINEERING CO., 
D. engaged -*.. —— en all types of 
oom for Steel — | Industry, 
require GRADUATE SNGINEE to join an 
expanding research department. Applicants 
have completed National Service and 
preferably have had a few years experience in 
engineering. Salary commensurate with experi- 
ence and qualifications. 
Good conditions, Dining, Welfare and Sports 
facilities. Contributory pension scheme. 
Apply in writing to : : 
Personnel ment, Davy and United 
Engineering Co., Ltd, Darnali Works, 
Sheffield, 9. 


E8738 a 





HYDRAULIC DEVELOPMENT 


ENGINEER 
required to take charge of Development 
Department. Must have had _ industrial 


hydraulic and preferably development experi- 
ence. A very good salary will be paid to the 
successful applicant, who should state full details 
of his qualifications and experience to the 
Personnel Officer, Fawcett Preston and Co., 
Ltd., Dock Road, Bromborough. 


E8719 a 





GENERAL CHEMICALS DIVISION 


Vacancies for Engineers in 


POWER DEPARTMENT 


The Division is one of the largest private users 
of steam and electrical energy in this country, 
and its activities in these fields cover a wide 
range in a number of areas and include, on a 
very extensive scale, Industrial Power Stations, 
High Voltage Electrical Distribution Systems, 
Static Substations, AC/DC Convertor Sub- 
siations, DC Distribution Systems, Works 
Medium Voltage AC Distribution Systems, 
Works Electrical Equipment, Steam Distribution 
Systems and Lancashire and Economic Boilers. 
_— Division undertakes design, installation, 

ation and maintenance in connection with 
ali these activities. 


Vacancies exist for young engineers to assist 
in all sections of the Department's activities and 
opportunities for obtaining wide experience are 
exceptionally good. 


Applicants should possess a good degree, 
preferably in heavy current electrical engineering, 
and have served a post graduate apprenticeship. 


There are excellent conditions of service and 

prospects, Pension and Profit-Sharing Schemes, 
and for married men some assistance can be 
given towards house purchase and removal 
expenses. 


Applicants should write, quoting reference 
.E.P.D. 21 to: 


STAFF MANAGER, 
IMPERIAL CHEMICAL 
INDUSTRIES, LTD., 
GENERAL CHEMICALS DIVISION, 
CUNARD BUILDING, LIVERPOOL, 3. 


E8732 a 


pons heey ae i ag ENGINEER required, 

in the design of major electro-pneumatic 
installations in connection with the Oil Refining and 
Chemical Industries. This position offers good 
prospects and a commencing salary up to £1500 
per annum. Please reply, giving full details of 
oy and , qualifications. —BOX No. es. 


* The En: 

MECHANICAL ENGINEER required by 
National Coal Board’s Research Establishment, 
Stoke Orchard, Nr. Cheltenham, Glos., to lead a 
——- group responsible for design, development 

installation of mechanical and hydraulic 
<i for use in the Coal Industry. A good 
honours degree or equivalent is required, together 
with wide general experience of mechanical engin- 
cering. comms (superannuable) will be 
according to qualifications and experience within the 
scale £1575-21850.—-Write, with full % 
for interview, to Personnel Officer (X.1268C) at 
above address before 15th October, 1958. E8739 a 


THE ENGINEER 


SITUATIONS VACANT 


IMPERIAL CHEMICAL INDUSTRIES, 


LIMITED, 
Alkali Di 
Winnington, Northwich, Cheshire, 
has vacancies for the following :— 
(a) ace eye 
dates, aged 23 to 35, should possess an 
meng nfm Mechanical 
and have had training in workshops 
dra Experience in eS 
sion Ganeahie, but on interest in sesenseh 
engineering progress is essential. 
© ey Tee e wt 
Candidates, aged 25 to Pans geuen o 
Degree either in Fuel T 
Engineering (with a fuel bias), and have had 
3 or 4 years’ experience with coal-burning 
industrial furnaces. 


Starting salary in accordance with and 


experience. Assistance with and limited 
removal expenses for ‘men. tributory 
pension fund and profit .— Write 
for official application form to Staff Manager. 
E8670 a 


LADY TRACER for professional Westminster firm. 
Civil engineering experience advantageous. Salary 
will be considered in relation to experience. Post is 
not a temporary one, carries staff pensions and is ona 
five-day week basis. —-BOX No. E8699, “ The 
Engineer.” A 
OLD-ESTABLISHED FIRM of Mechanical 
Engineers in the West of England = 
types of heavy mechanical et i id con- 
stantly expanding, require qualified MECHANICAL 
ENGINEERS able to take charge of emai in the 
Drawing Office. Superannuation scheme and good 
canteen facilities are available.-—Please write in the 
first instance, giving full particulars of qualifications, 
experience, level of remuneration desired, to: The 
Chief Draughtsman, STRACHAN AND HEN- 
SHAW, LTD., Victoria Road, St. Philip's, — 2. 
E2120 a 


PRODUCTION MANAGER 
required by 
NORTH BRITISH LOCOMOTIVE CO., LTD., 

ow, to take complete charge of processing, 
rate-fixing, time study and jig and tool depart- 
ments. agg ange must ing and. preferably 
position in vy engineering erably 
should —_ experience of fabrication and weld- 

ing.—Apply to Engineering ~ yw go 
details of education, practical and technical 

training, positions held, salary required. 
E8649 a 


REPRESENTATIVE, age 25-35, required for Mid- 

and Sou! oe by flexible tube 
manufacturers. experience and contacts 
with yoy ao conn deoeahte. Full particulars. 
—BOX No. E2102, “* The Engineer.” A 
REORGANISATION OF TECHNICAL 
SALES uires the appointment of a SALES 
REPRESENTATIVE with first-class technical know- 
ledge and considerable experience in the selling of 
heavy Marine Diesel Engines.—Write mg all 
details, age and salary required, to BOX No, E8743. 

“The Engineer.” 


and ALFRED McALPINE & SON, LTD., 
vacancies for STRUCTURAL DESIGNERS/ 

DRAUGHTSMEN in their DESIGN DEPART- 

MENT at Hooton. Applicants wy possess a 

(Structures) or Ci o down ey 

or possess similar qualifications. 

given to applicants who have had —— in a 

design and of d concrete s! 

—Apply in writing to the Head Office at “Hooton, 

Cheshire. E8652 a 





TECHNICAL ASSISTANT, 
MOBILE AND CIVIL ENGINEERING 
required in the Mobile and Civil Engineering 

er Department. 


expansion within the Division, a 


TECHNICAL ASSISTANT . . be appointed 
A the M he Mobile and 


as to g 
Civil ti ee Plant De Bonne 





This Department is one of the bi t of its kind 
in the Industry and is equip; with about 
£750,000 worth of mobile plant. It is engaged 


in pioneering pilot schemes in the industrial 
application of Civil Engineering machines. 
Experimental and development work is carried 
out on mobile mechanical material handling 
equipment. 

The successful candidate will deal with corre- 

costing, investigations, development 
and new projects on behalf of the Manager. He 
will learn the Department's functions, both 
operational and technical and will later deputise 
for the Manager during his a in co- 
ordinating the main sections of the Department. 

Applications are invited from young Engineers 
who have completed their National Service, and 
have a working knowledge of internal combus- 
tion engines, mobile plant and methods of 
mechanical handling. 

H.LN.C. “thi 9Smes ESE tia 
advantage. 

Those wishing to apply should write full 
details of age, experience, present , and 
any further information considered necessary 
to: 


t, Personnel Services, 
THE Sree COME COMPANY © OF WALES, *LTD., 
( 
Abbey Works, Port Talbot, Glam. 
E8716 a 


SENIOR SALESMAN required by precision engi- 
neering company in the Midiands area manufacturing 
hydraulic equipment and small component parts for 

tool and allied trades. Good education 
essential. Contributory — pen Ree pt available. 


pede ae Soule oe SOR’ No Ee “The 
—- 


SITUATIONS VACANT 





THE INSTITUTION OF 
STRUCTURAL ENGINEERS 

APPOINTMENT OF 
DEPUTY SECRETARY 
of BEPUTY tions are invited for the a; 

insti ion 

Peed agen HS the ‘twtio 
in 


at 
London, mith a view to eventual appointment 


as 
Applicants should preferably be corporate 
aaemen of 0 Sas Institution, 
ve appropriate administrative experience and 
Sintemacuadteta 


an eee salary will be from £1800 to 
per annum according to experience. 

The closing date for the receipt of applications 
is the 24th October, 1958. 


intment 


For further details ly to the Secretary of the 
Institution, 11, —-s => ae, London, 
S.W.1, the envelope “ Deputy 
Secretary.” 

E8451 a 
VACANCY FOR FULLY-QUALIFIED 


ENGINEER to take complete charge of varied 
type contracts in up to £10,000 medium general 
engineering class ; applicant must have a lively and 
versatile personality, and be prepared to cover 
detailed design work. Appointment is subject to 
Pension. Applications must give details of quali- 
fications, experience and salary requirements. 
Works located in South London.—BOX No. — 
“The Engineer.” 


Oct. 3, 1958 
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HENRY WIGGIN & COMPANY LIMITED 
require 


DESIGN DRAUGHTSMEN 
for their 
ENGINEERING DRAWING 
OFFICES AT BIRMINGHAM 
AND HEREFORD 

The work demands initiative and 
ingenuity in connection with ad- 
vancing the techniques of Hot and 
Cold working of Special Alloys. 

The post offers first-class working 
conditions and an attractive salary 
will be paid to men of ability. 

Apply, stating technical qualifica- 
tions, experience, &c., to: 

The Chief Engineer, 
Henry Wiggin & Company Limited, 
Wiggin Street, Birmingham, 16. 
E8715 








ASSISTANT 
DESIGN ENGINEER 


required by Centrifugal Pump Manufac- 
turers in the North Midlands. 

Applicants, aged 30 to 40, must have 
comprehensive experience in this field, with 
good knowledge of Hydro-Dynamics, and 
Technical Education up to A.M.I.Mech. E. 
Standard or equivalent. 

The successful candidate must be capable 
of advising on pump applications, and be 
able to handle the design problems connected 
with specification contracts and new develop- 
ment work. The appointment is progressive, 
and interviews can be arranged for week- 
ends, travelling expenses being paid. 

Canteen facilities and Staff Pension 
Scheme, 











British Insulated Callender’s Construc- 
tion Co., Ltd., carrying out important Rail- 
way Electrification contracts in connection 
with the Fo ag oath ne railway 
modernisa’ require addi- 
tional Design ' Stafl at at their 7 Traction Depart- 
—e Kirkby, Nr. Liverpool, 
namely 


STRUCTURAL ENGINEERS 
DESIGNERS 
DRAUGHTSMEN 


The work is varied and interesting, involv- 
ing the design of foundations and structures 
carrying overhead wiring. Appointments 
are intended for the Company's permanent 
staff ; —— are good and salary will 
be y assessed according to age, 
laa ead on ee 

Applications should be addressed to : 

The bg Personnel Officer, 

















Please reply, giving full details of age, (ex- Ref. C.355, 
perience, and salary required to BOX No. B.L.C.C., Ltd 
E8592, “‘ The Engincer.’’ Prescot, Lancs 
A E138 a 
BRITISH OXYGEN ENGINEERING LIMITED 


MECHANICAL DEVELOPMENT 
ENGINEERS 


Applications are invited from Mechanical Engineers to join a Team 
engaged on development work for Plants operating at low temperatures. 

The work offers considerable scope to Engineers who wish to enlarge 
their experience in new fields of endeavour, and will involve the design 
of new processes and components, including pressure vessels, various 
types of machinery and heat exchangers. 

Qualifications to the standard of a good Degree 
required and/or previous experience on plant Pes nator work. 

Excellent salaries and conditions of service are offered and assistance 
with HOUSING may also be given. 


Applications, giving full details, should be sent to: 
Employment Officer, (E/C. 1152) 
BRITISH OXYGEN ENGINEERING LIMITED 
Angel Road, Edmonton, London, N.18 


or equivalent are 


E87ila 











DESIGNER/DRAUGHTSMEN, MECHANICAL 


& are required by MICHELIN TYRE CO., LTD., for interesting project 
work at their Stoke-on-Trent Factory. 

Applicant should be over 25 years staan, have served a sound apprentice- 

ship in this country and possess H.N.C, 

Good design experience is required in one of the following :— 











(a) Works services, invol steam, pneumatic and hydraulic lica- 
tions. _" this a sney bemmeyd r Thermodynamics cndemtenent is 


(b) ae A installation of medium to heavy mechanical handling 
plant (Roller, belt and chain conveyors). 


ay ayn « are permanent and ~~ and a 
in _operati en Bo 

ASSISTANCE E GIVEN With HOUSING 

ING ALLOWANCE OF £& P.W. FOR MA RRIED 

REMOVAL. REMOVAL EXPENSES PAID. 


, 40-hour week 


MEN PENDING 


Please write to: 


MICHELIN TYRE CO. LTD. 
(SPA DEPT.), STOKE-ON-TRENT, STAFFS. 


quoting reference B/172/251/E. E8657 a 
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TWO MECHANICAL 
ENGINEERS 


required in established Development Dept., 
handling design and installation of a wide 
variety of plants for carbon black manufac- 
ture. Experience of this particular industry 
not required. 

These appointments will be attractive to 
engineers seeking opportunities to accept 
responsibility and obtain advancement with 
a young and expanding company. 

Applicants should have a sound basic 
practical and theoretical training, hold a 
Degree or equivalent qualifications and be 
capable of taking part in a wide variety of 
plant and engineering projects. 

Commencing salary in range £1100-£1300 
p.a. 

Apply, stating age, experience, qualifica- 
tions, to : 

PHILBLACK LIMITED, 
Avonmouth Docks Estate, 
Avonmouth, 

Bristol. 


THE ENGINEER 


SITUATIONS VACANT 


SMITHS ~oren acosssony erneon 


SENIOR DESIGNERS 


Required to undertake design work on mass 
produced instruments and light mechanisms 
from specification stages. 
Suitably qualified applicants will have had 
several years’ light precision engineering and 
design experience, an apprenticeship or 
equivalent. 
Excellent working conditions and a four- 
figure salary make employment with this 
Company an attractive proposition. 
Write in confidence to the :— 
Staff Manager, 
S. Smith & Sons (England) Ltd. 
Cricklewood Works, London, N.W.2. 

















SITUATIONS WANTED 





CANADIAN SALES ENGINEER 


Fully conversant with both British 
and Canadian engineering and 
business methods. Thirty-three 
years old, married, Canadian-born, 
received engineering training in 
Britain. Presently in responsible 
position selling major British 
equipment for thermal generating 
stations and large industrial 
accounts across Canada. Wide 
range of contacts and experience in 
associated matters such as 
Canadian tariff regulations, ship- 
ping methods, advertising, etc. 

Would consider post as 
RESIDENT CANADIAN RE- 
PRESENTATIVE of leading 
British manufacturer. 

All letters will be answered, but 
please allow for delay due to over- 





























For the attention of the Works Engineer. Quoting ref: SM/134. seas. mail—BOX No. E2118 
E8708 A E8671 A ‘“* The Engineer.” B 
SUB-CONTRACT ING | 
Engineers and Constructors DIRECTORS | 


for Industry 


PUMP ENGINEER 


for work in their London office, 
preferably with experience of 
refinery pumps and compressors. 
Work will entail preparing speci- 
fications and checking quotations 


and drawings. Finest working 
conditions. One minute from 
Piccadilly Circus. Five-day week. 


Sickness and pension schemes. 


Apply by letter to the Personnel 
Officer, or telephone Regent 4030 
for an interview. 


E8745 a 











MANAGING DIRECTOR of professional engin- 
eering company is available, PART-TIME or 
OCCASIONALLY, to advise on mechanical engin- 
eering design or development policy and projects.— 
BOX No. E2110, “‘ The Engineer.” Q 





PATENTS 











THE PROPRIETOR of British Patent No. 713,018, 
entitled “‘ TOOL ROTATOR FOR RECIPROCAT- 
ING HAMMER,” offers same for Licence or other- 
wise to ensure practical working in Great Britain.— 
Enquiries to Singer, Stern and Cariberg, 14E, 
Jackson Bivd., Chicago 4, Illinois, U.S.A. E8718 H 


THE PROPRIETORS of British Patent No. 
732,938, for ‘“‘A COMPRESSION IGNITION 
INTERNAL COMBUSTION ENGINE,” desire to 
enter into negotiations with a firm or firms for the 
Sale of the Patent or for the grant of Licences.— 
Further particulars may be obtained from Marks 
and Clerk, 57 and 58, Lincoln's Inn Fields, London, 
W.C.2, E8720 








| BOOKS and PUBLICATIONS 








ACCURATE MACHINING 


also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E115 mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample casti treated ; A.LD. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (’Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter —ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineerin 
shops and ironfoundry, invite enquiries for Genera 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E125 mw 





BUSINESS OPPORTUNITIES | 











Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gained by 


others in the course of their 


M4 i ji 


iy 
ee Bs 


of 





ANNUAL SUBSCRIPTION £1.16.0 


Single copies 3/- 


work. 

If you are concerned with the 

design, manufacture or applica- 

tion of any of the following, then 

ELECTRICAL ENERGY can ren- 

der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





ELECTRICAL ENERGY 


28 ESSEX STREET, STRAND, LONDON, W.C2 











Licence and manufacturing 
rights for a new 


DOUBLE-BED 
HAND KNITTING 
MACHINE 


Swiss prototype, etc., ready 
for manufacturing, for Great 
Britain and Eire, are offered 
by Swiss constructor. 

Enquiries to cipher SA 1011 B 
to Annonces Suisses SA. 
ASSA, Berne (Switzerland). 


E8733 0 














DRAWING & DESIGN 
SERVICE 











PAN-UNIVERSAL DRAWING CO., LTD. 
invite contracts for all types of light and medium 


131 
FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immodiate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 «x 
HIRE A £1500 CAMERA FOR ONLY £5. All 
other types of photographic equip available. — 
B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). 




















Cata- 

logue on request. E128 x 
MISCELLANEOUS 

NEW RADIOGRAPHIC INSPECTION 


A 
SERVICE._GAMMAX, LTD., non-destructive 
testing specialists, provide Site or Laboratory, Radio- 
graphic Service. Manufacturers and suppliers of 
gamma and X-ray equipment and accessories.— 
GAMMAX, LTD., Cecil House, 47-51, Wharfdale 
Road, London, N.!. TER 0677-8 and 6925. 
E1371 





MACHINERY Etc. WANTED 


REQUIRED, QUANTITY OF COVENTRY 
CLIMAX PETROL ENGINES, 4 cylinder, type 

SM,” 56mm. by 86mm, 9/22 h.p., 1400/3500 r.p.m., 
with radiators.—BOX No. E8702, “ The Engineer.” F 














FOR SALE | 





MID-NORTHAMPTONSHIRE 
WATER BOARD 


CONTRACT NO. 424 


MACHINERY FOR DISPOSAL 


The Board have for disposal a large quantity of 
SURPLUS MACHINERY, including Oi! Engines, 
Pumps, Electric Motors, Switchgear, Tanks and 
various Scrap Items. Tenders are to be received 
by 26th October, 1958, and further particulars may 
be obtained from the undersigned. 

L. +o . M.LC.E., 
ngineer and Manager. 

Cliftonville, 2 aay 


Northampton. E8741 





OFFER 
LATE TYPE 
PLANERS, SLOTTERS AND 
SHAPERS 
AT ATTRACTIVE PRICES 


ULRO—Urquhart Lindsay and Robertson Orchar 
—I12ft. by Sft. by Sft. Double Column Planing 
Machine, with 2 tool heads on cross rail and 2 side 
heads, built 1946, all-electric A.C,/D.C. Lancashire 
Dynamo drive, cutting speeds up to 120 f.p.m, 
In excellent condition. 

STIRK “ PIONEER ”’ 8ft. by 3ft. 6in. by 3ft. Double 
Column Planing Machine, all-ciectric, split-field 
drive with two tool heads on cross rail, and RH 
sidehead, tool lifts, cutting speeds up to 240 f.p.m. 
Modern machine unused. 

BUTLER 32in. Traversing Shaper, double head type, 
with four tables, two-motor drive, max. length of 
stroke 32in., max. distance between centres of” 
heads 7ft. 3in., max. bed length 12ft.; h.p. of 
motors each 20. 

OMEROD 2lin. Slotter, table dia. 4lin., admits in 
dia. 72in., h.p. motor 15. 

MUIR 12in. Slotter, table dia. 32in., admits in dia. 
44in., h.p. motor 74. 

BUTLER §8in. Slotter, high production, table dia. 
20in., admits. 

OMEROD &8in. Slotter, table dia. 18in., admits in 
dia. Win., h.p. motor 4. 

All with automatic and hand, long./cross and rotary 
table movements. 

Offered as purchased or fully rebuilt. 

Inspection invited. 

IT’S CHEAPER TO BUY NOW 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 

‘Grams : Sotoolsag, London, S.E.11. 

E2126 





NEW/UNUSED, EXPORT CRATED 
INSTRUMENT AIR ORYER 
AT FRACTION OF ITS ORIGINAL COST 
ORIGINAL COST—£7300. 
WILL ACCEPT— £1000 loaded London. 
The plant was designed to operate on a com 
plete cycle of 12 hours, comprising 4 hours air 
drying, 4 hours regeneration by steam and 4 
hours cooling by water for each adsorber, and 
was supplied for reducing humidity of 300 
c.f.m. of free air at a supply pressure of 100 
p.s.i.g. from saturation or 100 deg. to a dew- 
point of not more than 30 deg. F. 








electrical and engineering drawing, PP weight, 23 tons ; weight of silica gel, 
: - ons. 
ag me Specification and photograph availabie. 
Competitive prices. BUTLER TRADING (Southsea), LIMITED 
Please write : 78, Marmion Road, Portsmouth, 
38, Fife Road, an *Phones : Portsmouth 25244/5. 
Kingston upon Thames, 
| om E2119 s E8618 o 
RE QUIRED.—CONTRACT ENGINEERING PUMPING SETS for sale or hire. All sizes and 


TRACING WORK. High-class work of various 
types undertaken and promptly handled in strict 
confidence. —BOX No. E2117, “ The Engineer.” 


SALES BROCHURES AND INSTRUCTION 
MANUALS, &c. Complete production service, 
including Design, Copy, Illustration and _ Printing. 
Specialists in En ing Publicity —Kin te 
Advertising, 71, Kin te Road, London, N.W.6. 
Telephone : MAIda Vale 8297. El4i s 


types (centrifugal, turbine, diaphragm and recipro- 
cating). Motor, engine or belt-driven. STOCKISTS 
OF “MONO” PUMPS FOR DOMESTIC AND 
INDUSTRIAL PURPOSES—-STANLEY ENGIN- 
EERING CO., TRIANGLE NORTH, OLDFIELD 
PARK, BATH. Telephone: Bath 4294. Teie- 
grams: Trius Bath. Established 1919. E8698 o 


Classified Advts. continued on page 132 
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FOR SALE 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


One Neals I-ton “ D " type Mobile Crane, with 12ft- 
and 25ft. Jibs, Ruston engine, on pneumatics, in 
good condition, new 1951/52 

One Jones Ki22 2-ton Diesel Mobile Crane, 24ft 
Jib, Ruston engine, on pneumatics, new 1954, 
excellent condition-—£1150. 

Two Jones “ Super 40” 3-ton Diesel Mobile Cranes, 
24ft. Jibs, Ruston engines, on solids, ex Ministry 
practically unused. 

One 34ton Coles Model EMA fully mobile Diese! 
Electric Crane, 16ft. Cantilever Jib, on pneumatics, 
being thoroughly overhauled.—£1000 

One Jones 4-ton KL44 Mobile Crane, 24ft. or 40ft. 
Jib, on pneumatics, new 1950, thoroughly recon- 
ditioned 

One 4/6-ton QMS Neal's Mobile Crane, new July, 
1955, with 30ft. Swan-neck Jib, on pneumatics, 
in first-class condition.—£3250 

Two Butters 5-ton Electric Single-Motor Derrick 
Cranes, with 105/110ft. Jibs, new 1948/49, good 
condition 

One Butters S-ton Hand Derrick Crane, SOft 
new 1949, fitted with hand slewing gear.—£500 

One 6-ton Coles “ Achilles Diesel Mobile Crane, 
21f. 9m. Cantilever Jib, Perkins engine, on 
pneumatics, good condition.-—£1900. 

One Butters 7-ton 2-motor Electric Derrick Crane, 
120ft. Jib 

One Henderson 10-ton Steam Derrick Crane, | 20ft 
Jib, first used 1954, in very good condition. 

One Coles 124-ton Fully Mobile Crane, with 45/80ft. 
Jib, new 1950, £5500 

Further details 

14, Lower Grosvenor 
Telephone ViCtoria 
(15 lines) 


London, S.W.1 
3501, 8080, 9886 
E107 G 


Place, 
7531, 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to IIft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertica) Crosstube, all sizes 

AIR COMPRESSORS.—Broomwade 400, 300, 200 
and 130 cu. fi.; all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i 

200 AIR RECEIVERS, stocked up to 9ft 
to 500 Ib. pressure. 


dia., 100 


THE 
FOR SALE 





Two BIGWOOD Type PBC 4-Roll Motorised Plate 
Bending and Straightening Machines Three 
pyramid fashion for bending and 


rollers set 

additional fourth roller for flattening. Arranged 
motor drive, 440/3/50. Capacity 4ft. by #in., 
length of rolls S32in., weight approximately 


90 cwt 
RHODES Motorised Double Geared Press Brake, 
with cast iron side frames, reinforced by nickel- 
chrome steel bars, bed and top beam are of steel 
plate, arranged motor drive for 400/3/50, pressure 
exerted 150 tons, forming capacity 10ft. by 4in., 
or 18ft. by approximately 4in., clear width between 
housings 10ft. 2in., weight approximately 20 tons 
JOHN HANDS Double Sided Friction Screw Press, 
arranged motor drive for 400/440/3/50, fitted with 
a Broughton automatic press guard, pressure 
exerted approximately 60 tons, maximum stroke 
18in., between uprights 374in., tee-slotted bed 
36in. by 46in 
BLISS No. 34B Double Sided, Double Action 
Geared Toggle Drawing Press, belt drive, provision 


for ejector, punch stroke I2sin., blank-holder 
stroke 8in., between uprights 26in., bed 25jin. 
by 264in., weight approximately 7 tons. 


RUSHWORTH Power Operated Double Geared, 
Open Ended Guillotine Shearing Machine, Over- 
crank type, arranged for self-contained vee rope 
motor drive, suitable for 380/440/3/50, capacity in 
mild steel 4ft. by #in., weight approximately 
50 cwt 

New MUBEA Model KSG100, All-steel Construc- 
tion Bar and Angle Shear, the flywheel is situated 
inside the body, arranged motor drive suitable for 
400/3/50, capacity: round bars, 2in square 

S54in. by lin 


bars 2in flat iron 10in. by fin 
angles up to 4in. by 4in., Sin. by 0-425in. ; tee 
iron Sin beams 6in. ; channels 6in length of 


blades 12%in 
Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 


2000 kW 


1000kW 3300 volts 3-phase 50 cycles, by BELLISS 


ENGINEER 


FOR SALE 


600 


3000kW 6600 volts 3-phase 50 cycles METRO- 


POLITAN-VICKERS Pass-Out/Condensing 
Steam Turbo Alternator Set, date 1948, designed 
for 340 p.s.i.g. initially, 600 deg. F. temperature, 
also suitable for the following duties : 


Output kW Pass-Out/Ib/hour _‘Ib pressure 
3000 60,000 40 
1800 40,000 110 
double P/out at 110 and 40 
1000 kW fully 


condensing 


2500 kW 440 volts 3-phase 50 cycles B.T.H., speed 


3000 r.p.m., 250 p.s.i.g. 630 deg. F., steam con- 
sumption approx. 12°8lb/kW/hr. with surface 
condenser, circulating pumps, &c. Turbine also 
Suitable for pass-out pressures varying bet ween 
18/35 p.s.i 

2350 kVA, 6600 or 3300 volts 3-phase 
BELLISS & MORCOM, 3000 r.p.m., 


50 cycles 
with surface con- 


150/250 p.s.i.g., 530 deg. F 
denser and accessories 


1500kW 3300 volts 3-phase 50 cycles by BELLISS & 


MORCOM, geared set 140/180 p.s.i., 500 deg. F., 


with jet condenser and accessories. 


Oct. 3, 1958 
FOR SALE 





STANDARD GAUGE RUSTON 288DS 
SHUNTING LOCOMOTIVE.  Tractive 
effort 9500 Ibs. Completely overhauled and 
ready for work. Any trial or inspection. 

3-TON ELECTRIC DERRICK CRANE 
ANDERSON GRICE, 80ft. Jib, in first-class 


order. 
CHARLES JONES OF ALDRIDGE, LTD., 
Birch Lane Works, 
Aldridge, Nr. Birmingham. 
Telephone : Aldridge 52222 


E8634 G 





FOR SALE 

One 275 Ib. per sq. inch, 560 deg. F., W. H. Allen 
500kW. Multi-Stage Back Pressure Steam Turbine. 
As good as new. Supplied in 1948. 

Two 275 Ib. per sq. inch, 560 deg. F., Identical, 
500kW. Allen/Crompton Turbo Alternators, 
625kVA., 3 phase, 3300 volts, re-wired 

H.T. Switchgear also available 

All machines in very good condition 
before dismantling. 

Offers to: SMITH, ANDERSON & CO., LTD., 
Fettykil Mills, Leslie, Fife. E8730 G 


Can be seen 





& MORCOM, geared set, 115/180 p.s.i., 550 deg. 


F., with jet condenser and accessories 
GEORGE COHEN, 
SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 





Tel. : Shepherds Bush 2070. 
E226 G 
COMPLETE QUARRY AND SAND 
PRODUCING PLANT installed for one 


contract, comprising : 

Pegson 25B, 16B Primary Crushers, 48in, and 
36in. secondaries. Also Pegson 10ft. by 4ft. 
Rod Mill, sand washer and classifier, conveyors, 
bins, &c., two Blaw Knox Batching and Mixing 
Plants. All new 1955/56. Sell separately or 
one lot. Quick sale wanted 
SAVILLE-CALVERT (MACHINERY), LTD., 

Harvester House, Stratford-on-Avon. 
Tel. : Stratford-on Avon 3681 


E8710 G 





FOR 
IMMEDIATE CLEARANCE 


5-ton capacity, 3-motor. Over- 
head Travelling Crane by Matter- 
son, cab control, Span 45-ft. new 
in 1956. Height of lift approx. 
25-ft. and suitable for outdoor 
duty. Electric Supply 400/440-3-50. 
Complete with gantry 25-ft. to 
bridge rail x 60ft. in length. 


Price : £2,000 Os. Od. 


Available Immediately 


4 Unused 3-ton capacity, double girder, 
manually operated Overhead Travelling 
Cranes by Herbert Morris having a span of 
approximately 24ft. 


Price: £135 0s.Od. Each Ex. Works, London 








ELECTRIC MOTORS.—150 Totally Enclosed and Telephone : EUSton 4681-3771. 
WOODEN MOTOR BARGE, 85ft. by 20ft. by or Swansea. 


Flameproof Motors up to 100 h.p And at : . 
CRANES.—-Mobile 10-ton Lorain, lorry mounted, Le ate STREET, 64ft., draft carrying 140 tons. Hold SS5ft. long, 
30ft.-70ft. extendable jib ; 6-ton and 4-ton Coles : ING * 2 : 63 h.p. Lister diesel engine. Air starting, 24V. 
Telephone : Central 7606-8. E207 G electrics. Whole in very good condition. Ready we Prey red Dag + sae 
’ ’ . . 


Diesel-Electric ; 3-ton Jones Super 40 (3); Neals 

2-ton Diesel, 20ft. jibs (2) ; Derrick, 10-ton Hender- for immediate use.—BOX No. E2116, “* The Engi- 
son Steam, 1 20ft. jib ; 5-ton Wilson Electric, 70ft. neer.”” G 
jib ; Steam Loco, 18-ton Brownhoist, SOft jib ; AUTO SYNCHRONOUS MOTOR by Cromp- 
nag eg hoy 4 : — noel ae, ton Parkinson, 220 h.p. 500 revs 3/50/400 volts with 
Of jib $-ton Grafton, 38ft. jib: E.0.T ran exciter, main contactor, liquid starter and exciter 
: ( one regulator.—THOMAS MITCHELL & _ SONS, 





Tel.: Shepherds Bush 2070. 
410J/492 E221 G 








FOR SALE 
§340-ton HYDRAULIC RUBBER DIE PRESS 
by John Shaw, rubber pad 6ft. by 4ft., with 











Adamson, 42ft. span ; 20-ton Vaughan, 42ft. span E8700 

(8); Goliath, 40ft. span, 60-ton Clyde, 40-ton ; 
Babcock, 10-ton Morris S-ton Henderson, 
24ft. 7iin. span, 1946; S-ton King, 29ft. 3in 
span ; 2-ton Morris, 18ft. span, 2-ton Smith, 34ft 


Diesel, 150 
new 1942 ; 


h.p. (2); Ruston 
Hunslet 0-6-0, 18in 
two oil 


span 
LOCOS.— Fowler 
Diesel, 80/88 h_p., 


by 26in., new 1944 ; Bagnall 14in. by 22in., 
fired, one coa) ; Peckett Steam, 7in. by 12in., 1941 ; 
also 3 miles track, 24in. gauge Bogies, Turn- 
outs, &c 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; SO0O00ft., 8in. seamless 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 


216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to $0,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
i4ft. by 4in.; Robertson Straightening Rolls, 
8ft. 6in. by gin.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers 

SLING ENGINEERING WORKS 
COLEFORD, GLOS 
‘Phone : Coleford 2271/2 


SOO 


Two 1000kW. BELLISS & MORCOM/HARLAND 
ENG. CO., LTD., back pressure type Turbo- 
Alternator Sets for 3300/3/50, designed to work 
with steam at 195 p.s.i., exhausting against 15 Ib 
back pressure 

New 20,000 c.f.m. Turbo-Compressor by DANIEL 
ADAMSON, 100 p.s.i., direct-coupled through 
gearbox to 4145 h.p. synchronous motor by 
Met.-Vick, 6°6kV./3/50, with control gear and all 
standard ancillaries 

Two New 1050kVA., 440/3/50, 4-wire Diesel-engine 
driven Alternator Sets by MIRRLEES/E.C.C., 
speed 428 r.p.m., with control gear and standard 
ancillaries, also starting equipment 


GEORGE COHEN. 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.1!2 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241 


E106 G 





E202 G 





TWO BELLISS & MORCOM 2500 C.F.M. 
COMPRESSORS, 100 Ib. w.p., 550 h.p. motors, 
6600/3/50 supply. Used 4 years only. With Inter 
and Afftercoolers, Receiver, Switchpanel. Available 
immediately FRED WATKINS (ENGINEER- 
ING), LTD., COLEFORD, GLOS. ‘Phone: 

ford 2271/2/3. E1399 G 


self-contained Pumping Equipment 

2000-ton HYDRAULIC FORMING AND 
DRAWING PRESS, die cushion 12ft. 6in. 
by 7ft. 6in., with self-contained Pumping 
Unit 

800-ton HYDRAULIC FLANGING PRESS 
by Hydraulik Duisberg, 3 main rams, 4 vicing 
rams, table 16ft. dia., daylight 10ft 

5§00-ton HORIZONTAL EXTRUSION PRESS 
for sections with self-contained oil Pumping 


Unit 
ABOVE ARE SELECTED ITEMS FROM 
OUR LARGE STOCK OF HEAVY PRESSES 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 


TW 


NEW “ BROADBENT ” 6ft VERTICAL BORING 
AND TURNING MILL, max. dia. admitted 77in., 
height admitted under crossrail 46in., height 
admitted under standard toolbox 37in., height 
admitted under pentagon turret 24in., vee rope 
drive, 20 h.p. 400/440/3/50 cycles, with 4 table 


jaws 

WO “SCHIESS-DEFRIES” 40in. SWING 
VERTICAL BORING AND TURNING MILLS, 
max. admitted under ram slided 22in., 5-station 
turret with foot-change controlled gearbox, 
arranged for texrope drive. 

* BULLARD " 24in. NEW ERA TYPE VERTICAI 
BORING AND TURNING MILL, turret on 
crossrail, side head, max. distance under cross- 
rail 20in., flat belt drive from 6 h.p. motor, push 
button starter. 

*RICHARDS” 8ft. SWING HEAVY-DUTY 
DOUBLE STANDARD VERTICAL BORING 
AND TURNING MILL, two spring-balanced 
swivelling toolposts on the crossrail, Texrope 
motor drive from 35 h.p., 410 volts, 3-phase. 

“WEBSTER & BENNETT” 36in. VERTICAL 

BORING AND TURNING MILL, 8in. extended 

column, to admit 27in. under crossrail table with 

four jaws, 4 external grippings dogs, 400/440/3/50 
cycles supply. 


THO* W. WARD LTD. 


E8728 G 





a= 


ALBION WORKS + - SHEFFIELD 
"Phone : 26311 *Grams : “ Forward ” 
E215 G 





NOBLE AND LUND S4iN/60IN 
FLUI-FEED COLD SAWING MACHINE 


Capacity for rounds up to 2lin., squares 20in 
motor 20 h.p. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
Phone : EUSton 4681 and 3771 


E8709 G 


LTD., BOLTON. 

















‘\ 


RUNNING SHORT? 
REMEMBER... 


WARDS might have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 











COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 

















NORRIS BROS. LTD. 5 
A 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 


AND SUPPLIERS 


SS PLANT 














when it’s a case for modernising 


—it’s a case for 


IRONSIDES *| 


Lubricant 


A typical conversion to forced 
lubrication. 


Our engineers are at your disposal. 








' 


ae 


feed 








THE IRONSIDES 
LUBRICANTS LTD., 


Daw Bank, Stockport. 
Tel. Stockport 2419. 
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AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 
Auictioneers, Surveyors 
and Valuers 
Specialists 
n the 
VALUATION & SALE 
ol 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 
3. Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 





ESTABLISHED 187? 


LEOPOLD 
FARMER & SONS 


conduc! 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET. 
LONDON, E.C.2. 


Telegrams 


Telephone : 
Sites, Londo 


Monarch 3422 (8 lines 





BELFAST 

1, HAVELOCK STREET and 8, HAVELOCK 
PLACE, 

Well-lighted 


THREE-FLOOR FACTORY 


having a total floor space of about 13,000 Sq. Ft. 
Loading facilities. 10cwt. hoist. Heating by 
gas-fired boiler. 

SUITABLE FOR MANY LIGHT INDUSTRIES 
THE PROPERTY IS FREEHOLD 
SUBJECT TO FEE FARM RENTS OF £18 10s. p.a. 
TO BE OFFERED 
WITH VACANT POSSESSION 
OF ABOUT 10,000 SQ. FT 
REMAINDER LET ON TWO SHORT TERMS AT 
£540 P.A. 


FOR SALE BY AUCTION AT 
14, MONTGOMMERY STREET, BELFAST, 
ON 10th OCTOBER, 1958 
AUCTION PARTICULARS FROM : 


[_copold Farmer & Sons, 


Industrial Auctioneers, Surveyors and Valuers, 
MONarch 3422. 
E8734 J 


46, Gresham Street, E.C.2. Tel.: 


| FOR SALE 
600 


WATER-TUBE BOILER 
YARROW type Triple-Drum Water-Tube Boiler, 
evap. 12,500 Ib./hr. when oil fired, working pressure 
400 p.s.i., boiler manufactured 1939, complete 
with fittings and mountings, and can be supplied 
with oil burner, fans, &c., size 12ft. 6in. high by 
11ft. 6in. by 10ft. 


GEORGE COHEN, 


SONS AND CO. LTD. 

















WOOD LANE, 
SHEPHERDS BUSH, 
LONDON, W.12. 
Telephone : Shepherds Bush 2070 edi 
2223 G 
35-TON ELECTRIC PORTAL WHARF 


35 tons at 60ft. fixed radius, 
Rail gauge 40ft., admitting 3 
lines of standard gauge track. Electrics 440/3/50 
with Ward Leonard Generator.—REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18. 
Telephone : Woolwich 7611/6. E8727 G 


CRANE built 1945. 
85ft. height of lift. 





THE ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 


Specialising 


in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





WHEATLEY KIRK 
PRICK & CO. 


P.A.! 
P.A.L.PLA 


£. L. JUDSON, F.R.I.C.S., 
£. BEDDARD, A.1.MECH.E., 
M. S. CHEAVIN, F.A.L. 
G. &. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS 
FACTORIES, PLANT and 


MACHINERY 


of 





FIRE LOSS ASSESSORS 
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AUCTIONEERS & VALUERS 


Established 


FULLER, HORSEY 


SONS & CASSELL 


180 


Specialists 


IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 











73, Chancery Lane, London. pies 10. LLOYD'S AVENUI 
hskeneors 9, REX PLACE, LONDON, W.1. ventana it aa 
HOLBORN 8411 (8 lines Telephone: HYDE PARK 8844/5/6 (3 lines) Telephone ROYAL 4861 
7 1 - 
JOHN FOORD 
& COMPANY : ’ 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING — PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 
SALE & VALUATION 
OF 
FACTORIES 
PLANT anp MACHINERY 





20, Hanover Square, W.1. 


Telephone : MAYfair 3771 


Factory Department : Ext. 17) 


SALES BY 


Vehicles and miscel- 


tool kits, furniture, etc. 


including clothing, 
canteen equipment, 
pneumatic hand- 
tools, hutting, etc. 


Warwickshire. 
Tenders must be submitted by October 17. 


Tenders must be submitted by October 24. 


auctioneers shown above. 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


Main Location 


October 7 Machine tools and M.O.S. Storage Depot, 1. H. NORRIS & SON 
miscellaneous stores, Byley, Middlewich, Che- (Dept. L), 9%, Albert 

including textiles,etc. shire. (Sale at New Square, Manchester, 2. 

Islington Public Hall, Tel.: Blackfriars 8373.) 


Ancoats, Manchester. 


October 14-15 Central Ordnance Depot, MIDLAND MARTS, 
laneous stores, in- Bicester, Oxon. LTD. (Dept. L), Market 
cluding Square, Bicester, Oxon 

(Tel.: 73.) 


Bedford, Austin and Morris trucks, water tankers, Jeeps, trailers, motor cycles, 
generators and charging sets, 
pressors, track and road rollers, tar sprayers and heaters, concrete mixers, over- 
head gantrys, sewing machines, I.C. engines, large quantities of greatcoats, 
denim blouses and trousers, woo! and cotton pants and vests, 10,000 tyres and 
inner tubes, vehicle spares, jerrycans, sparking plugs, radio and electric equip- 
ment, canvas covers, blankets, groundsheets, vacuum flasks, camp equipment, 


October 21-24 Machine tools, vee M.O.S. Storage Depot, FULLER, HORSEY, 
hicles and miscel- Royal Arsenal, Woolk SONS & CASSELL 
laneous stores wich, S.E.18. (Dept. L), 10, Lioyd’s 

Avenue, London, E.C.3 
(Tel.: Royal 4861.) 
October 29-30 Miscellaneous stores, Northern Command BARTLE & SON (Dept. 


Ordnance Sub 
Barlow, Nr. Selby, York- 


November 5-6 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores Old Dalby, Melton Mow- (Dept. L), 1, Norman 
bray, Leics. (Sale at Street, Melton Mowbray, 
Melton Mowbray.) Leics 
(Tel.: 81.) 
SALE BY TENDER 


1. Approximately 5300 tons miscellaneous Bailey bridging components, including panels, tran- 
soms, stringers button and plain, etc., located at Long Marston, near Stratford-upon-Avon, 


2. Approximately 185 short tons of magnesium powder lying at various locations. 
(a) Catalogues for the above auction sales Is. Od. each (P.O.s only) obtainable only from the 


(b) Applications for Tender Forms, stating which tender is required, should be made to the Ministry 
of Supply, Directorate of Disposals, First Avenue House, High Holborn, London, W.C.1. 


AUCTION 


Auctioneers 


lathes, circular saws, drilling machines, com- 


Depot,  L), 50-52, Merrion 
Street, Leeds, 2, Yorks. 


shire. (Tel.: 2.0898). 


E118 3 











| FOR SALE | 


WEBSTER AND BENNETT 36iN. 
VERTICAL BORER 


Max. swing 38jin., 12 speeds, 
r.p.m., M.D. 400/3/50. 
H. BELL (MACHINE TOOLS), LTD., 


WALTER STREET, LEEDS, 4. 
Tel.: 63-7398. 





16°4-100°4 


E105 G 





RECONDITIONED SQUARE BLOCK TURN- 
ING LATHE by Froriep, to turn steel blocks 26in. 
square by 8ft. long, parallel and taper turning. 
Reconditioned HELLER 24in. capacity Horizontal 
Circular Cold Sawing Machine, with Sft. 4in. dia. 
saw, hydraulic feed, table 9ft. dia., 14in. vertical 
adjustment.—-BOX No. E8726, “ The Engineer.” Gc 
UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. E8725, ‘* The Engineer.” G 











| FOR SALE | 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. ; ; 

Motor and gearbox available separately if required. 

JOHN CASHMORE, LTD. 
Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
EjI2 a 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Bram 
Road, Bexleyheath, Kent (Tel., Bexleyheath Fen 
a 





FOR SALE 











NEW OVERHEAD CRANES 
€0-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50. ; 


40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50. 


40-ton Adamson, standard cab control, 42f. 3i 
span, 400/3/50. 24 weal 


30-ton Vaughan, 42ft. 3in. span, almost new. 


10-ton Goliath, by Morris, 40ft. span, cab c m 
22ft. lift, 400/3/50. ee ee 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection invited. Bargain 
prices about one-third of New. 


FRED WATKINS (ENGINEERING) 





a COLEFORD, GLOS 


el : Coleford 2271/2/3. El32 6 








134 





/ 


. 
You surprise me! 
Never used Ingot Metals by Leopold Lazarus Ltd.? 
Then you simply must try their Brass, Gunmetal, 
Manganese Bronze, Aluminium Bronze, Phosphor 
Bronze and Lead Bronze, because their controlled 
production ensures consistency throughout, and 


material exactly to specification. 


To be sure of the best at the right price... 


specify INGOT METALS by 





LIMITED 
Members of the British Bronze Ingot Manufac- 
turers’ Association. On A.1.D. Approved List. 











r WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6. Telephone: ASTON CROSS 3115 

louse, 79-83 Chiswell St., Finsbury Square, E.C.1. Tel : Metropolitan 8831 
Tel: Blackfriars 3741 

Swansea 54035 


~ LONDON : City Wail } 
MANCHESTER : Chronic 
SWANSEA : Powell Duffryn House, Adelaide Street. 


» Buildings, Corporation Street, 4 
Tel 
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Springs 


should, bo buely to / 








A Lewis Spring is lively, resilient, always ready to give as geod as it gets 
for twenty-four hours a day. To make sure that you always have the right 
spring for the right job you should have our forty-page manual, choc-full of 
technical data and only 2/6d, post free. 





LEAVE /T TQ 


y 
AN Le, 
a) 


ING 
SSWORK, WIRE FORMS 
VOLUTE SPRINGS 











ae 


LEWIS SPRING CO,, 


"Phone: Redditch 720/PBX 
London Office: 122 High Holborn, W.C.1. 


GREAT GUNS ! 


* 


LIMITED—RESILIENT WORKS, REDDITCH 


*Phone Holborn 7479 & 7470 





¥ s¢ 
he? 
ar 





A BiMows Spray Gow Sas every Job / 


AIR COMPRESSORS SPRAY PAINTING EQUIPMENT SPRAY BOOTHS 


ALFRED BULLOWS & SONS LTD 


emelssia @ Mae) 1 o) LONG ST WALSALL STAFFS ENGLAND TEL 








13 SOUTH MOLTON ST., LONDON, W.1. TEL : MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
SSa BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS S670 - 70 GILMOUR ST., GLASGOW, C.S. TEL : SOUTH 2383 
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? je ZA 
H | oo at 
aia | 
CRAISIES ALL TYPES MAND S 
STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 
2 TON CAPSIAN e)° ° . STON WINCH 
6 O s 





For all Engineering trades 


* To B.S.S. or customer's own 
specifications. 


%* Floor moulded up to 5 tons. 


%* Machined to your drawings 
#f required. 


The BRETTELL LANE FOUNDRY LIMITED 


BRIERLEY HILL. 


STAFFORDSHIRE - 


Tel: BRIERLEY HILL 7254 



















RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.Inst.P. 


Price 12s. 6d. (Postage 64.) 


This book deals with the construction and application of resistance strain ques 
and with the most commonly used circuits and apparatus. The strain gauge 
rosette, which is finding ever wider application, is treated extensively, being 
introduced by a short exposition of the theory of stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2. 
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P.V.C. FANS 


impervious to the chemical 
action of strong acids, 
alkalis and moist gases. 
Longer Iife reduces main- 
tenance work. 





DUST COLLECTING 

WY . UNITS. Industry creates 

UY G many types of dust but what- 

q ty ever your dust problem 
L “ Airflo ’’ will solve it. 





x 


INDUSTRIAL 
SILENCING 

For drop stamps, High Pres- 

sure ers, Air noises on 

dust and Fume Plants. Easy 

to install. 


Industrial Fan & Heater Co Lid 


Gib” | WORKS, BIRMINGHAM, I. 


Phone: ViCtoria 2277. 


and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE UPON TYNE. 
A member of the SIMMS group. 





WET DUST SETTLER 


fine dust up to 30 

microns. fudge ceposited to 

outer tank. * Scumming“”’ can 
be done from outside. 


For ———. 








6 PEN eaten settee 25 


ORE Masashi! 


SERS a tine 
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to select the right 
FAN 





The STANDARD AXIALS range 12” to 27°: 


the STANDARD CENTRIFUGAL range includes 
forward curve, backward curve and paddle blade. | 


AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 


Airscrew can provide the right fan at the right time from their Standard 


range of Axial Flow and Centrifugal Fans. 
The Airscrew Technical Service is ready to assist in fan selection from the 


Standard ranges or by special design. when required. 
Every Airscrew fan is guaranteed to give its rated duty. 


AIRSGREW==== FANS 


THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 











BY GEORGE REVEIRS, LTD., 10/12. ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 7/1/04 














THE ENGINEER 


Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 

DRYING OVENS, ETC. 


incorporating our 


SMOKELESS 


Oct. 3, 1958 


PATENT No. 71684! 


Our Technical Sta 


: advise on al 


FURNACE DIVISION 


BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 


A221K 6-cyl. diesel engine. 7 5 0 


Dependable power for all purposes 
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A. C. V. SALES LTD., MARINE & INDUSTRIAL DIVISION, A.E.C. WORKS - SOUTHALL - MIDDLESEX 





The Engineer 


OCTOBER 3, 1958 





CONNECTED 5/ PROBLEMS 


MOSS GEARED COUPLINGS are the 
perfect solution to the problem of 












retaining efficient operation of 

connected shafts. The spacer type coupling 
illustrated consists of two different sized 
couplings connected by a spacer tube 

thus enabling shafts of different diameters 
to be efficiently connected. 


MOSS GEARS 









THE MOSS GEAR CO LTD - CROWN WORKS - TYBURN : BIRMINGHAM 24 -"Pnone: ERDington 1661-6 - Grams: Mosgear Birmingham 





